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SUMMARY

This study was conducted to investigate the expected effects of
intermediate doses of radiation on the performance of military and non-
military tasks. Four groups of operational U.S. Army personnel at three
sites were administered questionnaires. The respondents estimated the
effects of 30 to 40 illness conditions (sets of symptoms) on performance
of military tasks specific to the artillery gun battery, fire direction
center (FDC), armor tank, or wounted tube-launched, optically-tracked,
wire-guided (TOW) systems. In additiom, all respondents judged how the
performance of six ordinary tasks, such as climbing and lifting, would be
affected by the symptom sets. These sets were composed of symptom de-
seriptions from each of six symptom categories: (1) upper gastrointestinal
distress, (2) lower gastrointestinal distress, (3) fatigabilityiweakness,:
(4) hypotension, (5) hematological effects, and (0) fluid loss/electro-
lyte imbalance. These categories were seclected to represent a range of
low to high severity of radiation sickness. ' , | ‘4

Preliminary analysis indicated that performance estimates for tasks
that weve specific to cach crvew position were highly corvelated within
symptom sets. Moveover, the rank ovder of 5ymptom sets in terma,of_thait;
expeeted severity of effect on task performances was neavly iﬂvatiant'
across tasks within positions. Therefore, tasks werce avevaged within
their vespective positions foy all analyses reported hove, A )

The effect of each symptom set was assessod in terms of (1) the
percont of respondents who judged that performance would be uwnaffected

by the illness, (2) the percent of vespoudouts why judged that perfor-
mance would vosult dn {ncapacitation, awd (3) the average capected
degradation, oxpressed as a pereent of aorimal povformasice. In addi-
tion, multiple regression analyses were used to identify the rvelative
fmportance of each of the six components of the sywptow sets in detor-
wining the expocted degeee of dmpairment. .
The order of perceived severity for the symptoms and the meaa

levels of effects were stromgly consistent within and across types ol
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crews. A large percentage of respondents expected illness, even at
mild levels, to affect performance to some degree at all crew positions.
In addition, incapacitation was expected for most positions by 20 per-
cent or more of the respondents at moderate to severe illness levels.
The data on the average percent of normal performance indicated that
respondents expected a sharp decline in crewmember performance across
symptom sets and ranged between 55 aund 7] percent of normal performance
for the various crew positions. The regression analyses suggested that
it is feasible to predict expected performance through knowledge of
symptom severity levels. Across crews, approximately 43 percent of the
variation in the rating was accounted for by the symptom components
used to construct illness descriptions. The symptoms associated with
fatigability/weakness and fluid loss contributed most substantially to
the expected levels of performance, o

Results regarding ovdinary tasks led to similar conclusions with
respect to the expected impairmeunts, with mean performance across symp-
toms ranging between 35 and 57 percent of normal performance. The
strongest predictors of cxpected performaqce were fcuﬂd'to be fati-

gability/weakness and fluid loss.




PREFACE

This report was prepared by the Organization Research Group of
Tidewater, Inc. (ORG) for the Pacific-Sierra Research Corporation (PSR),
as part of PSR subcontract 83-0015-1 of Defense Nuclear Agency (DNA)
government contract DNAOO1-83-C-00l5. The subcontract was wmoniltored for
PSR by George Anno. Albert S. Glickman was the principal investigator
and Ben B. Morgan, Jr., the coprincipal investigator for ORG.

The material presented veports the results of the questionnaires
and the procedures used in administering tﬁem to army combat crew per-
sonnel. The questionnaires were given in order to obtain crew predic-
tious on the extent to which combat task performance would be affected
by radiation sickness symptoms.

The responses to the questiomnaires were gathered and preliminary '
analysis was performed to provide input for a wore exteansive analysis Qf
the data required for DNA's Intermediate Dose Program (IDP) to assess
the acute radiation effects on individual combat crewmember ﬁerfotmance.

The authors would like to ackuowledge the assistaunce 6f the wany
individuals who contributed to the rescareh, We ave aspecially grate~
ful to George Awno and Don Wilson of PSR for theiy Eime“&ud continued _'
- support of ideas in all phases of the project. They were respousible
tor designing the gquestiommaire, aiding in pretesting awd data collee-

tion ufforts. and were helpful du plawning the statistical analyées.
“The feadback provided by the mewbers of DNA's 10P Core Group substan-
tially added to the coutent of this report, - . -

We would also like to expross appreciation to Stephen L. Coldbory
of the Army Roscaveh Institute Fort Kuox Field Uait, Kﬂntucky; for
serving as DNA tevhmical wonitor for this subcontract projoct, for
naking arrangements to collect data at Ford Knox, and for coovdination
with other army sites. We ave indebted to Thomis E. Kinaey, Je.,
Liafson Officer, U.S. Avmy Human Eaginceving Laboratory, Fort Sill,
~ Oklahoma, and to Jan Cliervenak, Acting Chief, Divisiow of Bvaluatium
and Standavdization, U.S. Avmy Iafantey School, Fort Bewning, Geovrgia,

wio were fnstrvumental in finding respondents and in coovdinating local
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logistics. Gerald L. Gamache of ORG filled a valued role in assisting
with data collection at Fort Sill.

Finally, the authors would like to acknowledge all of the militaf&
personnel who supplied data for.tﬁe study. Their contribution is quite

obviously an invaluable part of this research.
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SECTION 1

INTRODUCTION-

The threat of nuclear conflict makes it imperative that the
effects of radiation exposure upon human performance of military tasks
are estimated as accurately as possible and that an adequate groundwork
is established for developing concepts and doctrine that will deal
‘most effectively with that threat. Toward this end, the Defense Nuclear
Agency (DNA) has initiated a program to assess the current state of
knowledge concerning the effects of nuclear radiation, The primary
objectives of this program are (1) to first revise the available infor-
mation concerning the physical, physiological, psychological, and per-
formance effects of nuclear radiation, (2) to use portions of this
information to estimate the nature and degree of functional impairment
of specific task performance in military personnel who experience
symptoms of illuness that might be produced bv different amounts of
battlefield radiation at various time intervals after exposure, es-
pecially involving radiation doses that are less than totally incapac=
itating, and (3) to use these estimates to simulate, through the use of
wathematical modeling techniques, the degrading effects of nuclear

combat scenmarios on the operational effectiveness of various'typés of

military usits. The ultimate goal of this effort is to provide a basis

for projecting the probable decrements in combat effectiveness of wmili~
tary units as functions of the levels of radiation and time since expo-
sure. In turn, these projections way be useful in planning the target-
ing and defensive assignuents of uwnits required to engage in wuclear
battle. '

The focus of DNA's Intermediate Dose Program (IDP) has been to
review the effects of exposure to radiation in the range of greatest
uncertainty; nawmely, from approximately 75 to 4500 vads, free-in-air
dose exposure. This effort, conducted primarily by the Pacific-8ierra
- Research Corporation (PSR), with funding support by DNA, has already ‘
-provided a great deal of inforwation based on case studies of paticuts
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who received radiation therapy and of accidental exposure victims,
documentation of results of atomic bombings of Japan, and recently
collected data from the medical and radiobiological communities. Those
data have established a relatively clear picture of the symptomatologic
characteristics associated with exposure to various doses of radiation
- over time. The relationship between radiation dose and the nature and
extent of resulting physical and physiological symptomatology is now
fairly well understood.

However, the relationship between humans suffering from radiation
sickness and their physical and mental performance remains largely specu-
lative. Morgan and Cruser [1982] in their review of the literature, were
able to find only three studies that directly dealt with the performance
effects of irradiation. Furthermore, Anno, Brode, and Washton-Brown
[1982].reported that data are not yet available that will permit opera-~
tional planners to esiimate the potential impairment of various types of
nilitaxry units who are exposed to battlefield irradiation in combat.
Results from the few existing studies of performance effects of irradia-
‘tion must be interpreted with extreme caution because of the small number
of subjects studied; mainly, paticnts who received radiation therapy fox
terminal illuess. Generalization of these studies is further limited by
the fact that only specific types of performances were measured and only.
a restricted range of vadiation doses were used [Morgaw and Cruser,
1982]. vThus. the current sources of data provide little information
about the potential effects of vadiation upon healthy individuals and
are of essentially wo value in establishing relationships between irra-
diation levels and combat effectiveness potential of troops in the field.

Owing to this lack of relevnnc'information. and the faet that
applicable combat data cammot be obtained divectly through experimenta-
tion, the IDP has sought to develop indirect ways of obtaimning esti-
wates of the effects of radiation on combat performance. Specifically,
in the work vopurted here, an effort was wade to devive estimates of
effects upon performance from judgments wmade by operational wilitary
personnel.  Espevicnced soldiers from artillery, armwor, and infantry

units were asked to indicate how much they would expect different sets
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of physical symptoms, induced by exposure to radiation, to degrade
performance of a sample of operational tasks. Specific reference to
radiation was not made on the actual questionnaire; however, the sur-
vey administration made verbal reference to radiation symptoms in the
introductory talk.

The principal method used was a survey questionnaire developed by
PSR and approved by the IDP Core Group.* Performance estimates were
obtained from selected U.S. Army combat team members in the tank, anti-
armor, artillery (howitzer), and fire direction center (FDC) occupational
specialties. Presented with a set of interdependent tasks that were
considered to be critical to the accomplishment of the combat missiom,
team members were asked to predict the amount of time that would be re-
quired to perform each of the tasks when afflicted with each of 30 to 40
concisely described sets of radiation illness sywptoms. A normal time,
typical of a healthy soldier, was provided as a referent in each instance.
The survey was designed to provide estimates of expected operationgl
performance degradations for each task and team mewber in the combat crew
for each specified set of sywptoms characteristic of a prompt dose level
and time following exposure.

It was anticipated that data from this survey would yield reliable
differences in performance estimates as a function of ineveasing symptom
severity. It was also expected that the estimates of effects would
differ for different tasks, team members, and crews. The rosulls were
to be used as inputs for a wathematical model to be constructed by PSR
to praedict the degradation of cowbat unit performance over time and under

varying lovels of radiatiuu.

A

The IDP Core Group is a wultidisciplinavy resource panel that weets
periodically te review, provide expert advice, and suggest future diree-
tions for IDP rescarch projects.
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SECTION 2

METHOD

Four types of U.S. Army combat teams were selected for this research.
They were artillery (155 mm SP howitzer) gun crews, FDC crews, M60A3
tank crews, and antiarmor mounted TOW crews. These combat units were
composed of crewmen who performed specific interrelated tasks necessary
to complete the operational mission of the team. The FDC team has three
crewmen, and the other teams have four members, The choice of these
particular army specialties was made because task performance most cru=-
cial to the success of their combat missions requires little directly
obaervable time, and the performance of these types of teams are both

critical to and typical of gemeral army combat performauce.

RESPONDENTS

A total of 161 army noncommissioned officers (NCOs) were adminis-
tered survey questionnaires in the course of this research. However, -
dgta from only 125 of these iundividuals were included in the hnalysesi_
reported here. The data from the 16 respondents were not included |
because they had lower pay grades (E~3 aud below), had served fov less
than 12 months in their techaical speeialty, or had little or no super-

wvisory cxpericnce. They were withdvawn from study in ovder to ensure

that the analyzed responses were from soldicrs who were well gualified -
to make judgwents about the performance of tasks in their specialties.
In addition, the data from cight respondeuts were not used because they
exhibited ambiguous or uninterpretable respousce patterus. In all in-
9&anccs.-thu NCOs who completed the survey questionnaires werd wmade
available by their vespective unit comwands at the request of a planndng/
liaison person at each of the survey sites. ’

The career demographic chavacteristics of the four groups of ve-
spondents are presented in Tables 1 through 5@ The average numbey of

years iun service (Table 1), the pereentage of respondents in cach pay
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grade (Table 2), the average experience in specific crew positions
(Table 3), combat experience (Table 4), and supervisory experience
(Table 5). As these tables indicate, the tank and TOW crew respondents
could be characterized as having had longer time in service, more expe-
rience in their specialty, higher achieved pay grades, and longer super-
visory experience than the other groups. Appropriate reference should
be made to these tables when reading the descriptions of the four re-
spondent groups given below. (All tables in this report follow the
text: see p. 57.)

Artillery (155 mm SP Howitzer) Gun Crew

This group was originally represented by 29 NCOs; however, data
from eight of the respondents codid not be used. The 21 respondents who
were rvetained for data analysis consisted of NCOs in pay grades E=5
through E-7 with a mean of 7.55 years in service and 5.75 years in theirx
specialty. TFour individuals reported having combat experience, two with
experience in artillery combat. The crew respondent reports of job
experience in the four positions of the artillery crews showed an aver-
age of 2.43 ycars as chief of section, 0.87 years as gunner, 0.58 years
as assistant gunner, and 0,46 years as loader. Nine personmel (42,7
percent) reported having served in all four positions; 21 (100 percent)
veported having served as chief of section; and 17 (95.2 pevcent),
15 (71.4 percent), and 12 (57.1 percent) had experience'as gunner,

assistant gunner, and loader, respectively.

FBe

Thirty-three NCOs in pay grades E-4 through E-7 initially took the
survey. Of these, 10 crew vespondont questionnmaires could wot be used
for reasous stated above., The mean times in service and in speeialty
for this group of 23 crewmen were 5.16 and 4.54 yeavs, respectively.
Three of these persomnel veported previous cowbat exporience, but noue

dn their speeialey.
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This crew is composed of three positions--the fire direction officer
(FDO), horizontal control operator (HCO), and computer.* Commissioned
officers serve as FDOs. Our demographic data were obtained only from
NCOs; hence no FDO entries appear, although the NCOs were asked to pro-
vide performance estimates for the FDO. Fourteen respondents (61 per-~
cent) reported having served as both HCO and computer; whereas, 18
(78 pexrcent) reported having experience as HCO and 20 (87 percent) as
computer. The mean times served in HCO and computer positions were '

0.97 and 1.95 years, respectively.

Armor (Tank Crew)
This group was composed of 40 NCOs in pay grades E-6 and E-7, all

who met the criteria for inclusion in data analysis. The mean time

in service and time in armor specialty was 10.08 and 9.25 years, respec-
‘tively.  Seven of these individuals had combat experience, but only ome
had engaged in armor combat. '

Sixteen crew respondents (40 percent) reported having served in all
four positious in the tank crew at some time during their army service.

LW S T O i

o
prete

Furthermore, all personnel reported having previously served. as tank

(

'~"commander. 33 (82.5 percent) as gunuer; 22 (55 percent) as loader, and
22 (55 percent) as driver. Job experience within the four crew posicigns
ranged from 2 to 1l yeavs. At the time of survey administration, the
. wmajority of armor crew regpoundents were serving as tank platoon, company,
or scction sergeants. Others were assigned as drill sergeants, basie
or édvanced technical course instructurs.'or systems maintenance officers.

Three were U.S. Marine Corps (USMC) personnel engaged in cross-specialty

 Fonit N G BT 2R, L P

training.

Antiarmor (Mounted TOW)
Forty-one individuals of this group were surveyed, aud all theiv
. responses were retajued for analysis. Their pay grades were E-6 and E-7,

BT m———_

The erewmember performing caluulations wiLh a hand«hcld caleulator
is ru{czrcd to as’ the “computer."
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and the mean time in service and in specialty was 11.27 and 7.00 years,
respectively. Sixteen personnel reported having combat experience,

with three having experience in antiarmor. A mean of 3.33 years had
been served as squad leader, 0.49 years as gunner, 0.27 years as loader,
and 0.25 years as driver. Nine respondents (22 percent) reported having
served in all four crew positions at some time during their antiarmor
experience. Furthermore, 39 (95 percent) reported having experience as
squad leader, 23 (56 percent) as gumner, 12 (27 percent) as loader, and

10 (24 percent) as driver.

SURVEY INSTRUMENTS

Four questionnaires, one for each team, were used to collect the
data. Each questionnaire consisted of (1) a demographic informatiom
section, (2) introductory pages that provided imstructions about the
types of tasks to be rated, and examples of the rating format, and es=-
tablished a combat scenario, (3) a sample response sheet, and (&) 30 to
40 symptom complex task performance sheets. A complete example of a
questionnaive is given in Appendix A. Each symptom complex page con-
tained a description of a set of sickness (radiatien) symptoms followed -
by a list of selected military tasks performed by ecach crewmember on -
the specific team being studied. Pigure 1 describes symptom complex
334231 given on a page from one of the four questionnaires aduwinistered
to the TOW crew. B | | |

Symptom Complexes

Symptow complexes consisted of deseriptions of radiation sickness
syndromes wade up of six symptum'cumponentg of diftorent levels of se-
verity., These six sywptom components were (1) upper gastrointestinal
distress, (2) lower gastvointestinal distress, (3) fatigabilivy/weakuness,
(4) hypotension (and associated symptoms), (5) hematological (iafeetion
and bleeding), and (6) a group of sywptoms associated with tluid loss
and electrolyte tmbalance.  Each of the six symptom componeuts contained A
five specitic symptom levels of severity., Descriptions of the symptom

complexes were formed. by selecting one uymptom description (representing
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SYMPTOM COMPLEX 334231

Nauseated; considerable sweating; swallows frequently to aveid vomiting;
occasional diarrhes and cramps, defécated several times and will again
soon; very tired and weak; slightly lighe~headed; joints ache, consider-
able sweating; woderate fever; does not want to eat; sores in mouth/throat.

CREW TASKS
How long do you think it would
take a crewman to do each task
The usual if he had these symptoms:
time for
TASKS each task Amount ] Could not
is about: | No fncrease | of time | do it
CREWMEMYER : in time (sec) at all
SQUAD LEADER
Designate azimuth and
target 4 aec
Cosmand deiver to :
fiving position 2 aec
GUNNER
Set auperslevation, erect,
slev 170 to X0 deg 17 sec
azimuth
Adjust magnification,
acquive targeta, 7 sec
{dentify, arm, and fire
DRIVER '
From standatill, drive
forvard 60 £t and atop 20 aee
10ADER
Reload 60 aec
hurhut resdy u:h' €0 'ue

‘i‘im: Twzuﬁ ALeurdcy

' Eatiuate the chaace of at;y‘m ofv targot during the last & ase of

Bilghe (sual chance $03) ' -

T TS SR

e CADTRARY TASKS
Cliad e flighte of S
stades briakly

Life ftve baavy Mg
af Wecka from the : sa'
tloor to m 3 16 high 30 aee
radla o et v

1o Mow many $1ghee of dtelve cuuld 4 erevian eliwd : A
sulckly betove bozomiag bredthivis? — [3171Y
30 Bew lotg could s evewsas Keep valling at & belsk
pace defore Bla Tegn get clved?t e

Jo MoV maily Beavy Bokes could » CPevman Resp 1ETting
from the F1uer (0 o Cable Baford Mo wigld have (o
etop snd teat? - .

S Wow tong Siuld 1t Like & Cleumih T Gpon ¢ eluple
Joaaber condinativa lucht

nlouies

bones -
siconde

-

Hov much confldence ds You hive In yeur setimatent

] H h] [ b
Hone Nat Wach fome A lot Certnin

Figure 1. Description of symptom complex 334231 and sample
page from TOW crew questionnaire,
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some specific symptom severity level) from each of the six symptom
components. For example, in Fig, 1, the symptom complex described is
given the number 334231, which combines severity level 3 of upper gastro-
intestinal distress, level 3 of lower gastrointestinal distress, level 4
of fatigability/weakness, level 3 of hypotension, level 3 of infection
and bleeding, and level 1 of fluid loss category. Appendix B contains
the set of symptom categories and descriptions for each symptom compo-
nent from which symptom complex descriptions were formed.

A set of 30 symptom complexes was selected from 15,625 possible
combinations of the five levels of the six symptom components as the
outcome of several planning and pilot testing sessioms held in concert
with PSR staif during the period from September to October 1982 at the
test sites, and consultations with the IDP Core Group. These symptom
sets were considered to be representative of the range of severity
levels of radiatiom sickness, and the particular symptom combinatiouns 7
could be associated with specific radiation doses and times after oxpo= -
‘sure, These 30 symptom complexes were used in all guestionnaires. In

.addition, questionnaires given to TOW respondents had ton otherfsymptoms S

‘velavant to PSR for study because of their link to fwportant dose and
time points, Appendix B lists the 40 aymptom complescs aud Lhcir de~
seriptions uscd in the study. ' ,

The ovdex of presentation of the ori&iual 30 symptﬂm aomplc&cs was -
the same for all except one suhgroup of five subjects., The ordev way
devormined by deviviug ten sets of three syuptom complexes so that each
set contained a velatively mild, moderate, and severe complex. The order
-of presentation for each of those ten sets was then randomized in the
‘survey questionnairve. This same raudom ovder was used for all subjects
exeept for five FDC porsommel wiw were given the questionnaive when the
researchers revisited Fore 5ill du PFebruavy 1983.V The purpose of using.
a differcat order during that adwinistration wis te enable a test of

potuntial order offects, but the small size of the group available at
that tiwe precluded this test. The additionul ten symptoms used fnr:
TON respondents were presented in a random order following the 30 stan=

dard sywmptoas.
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Tasks

Below the symptom description on each response sheet was a list of
the key military tasks performed by each crewmember. The tasks were the
same within each crew but differed between crews. For each task a normal
time was listed to provide a standard point of reference--i.e., the time
required for completion of the task under normal (symptomless) conditioms.
 These normal times were derived from field observation, technical opera=-
tions manuals, and expert judgment. The respondents were imnstructed to
refer to the normal time and make a judgment comcerning the potential
effect of each symptom complex on the performance of each task. Specifi-
cally, they were given response alternatives to indicate their belief
that either (1) no change would occur in the time requirved for task cowm-
pletion, (2) the task could not be accomplished at all, or (3) the task
would take longer than usual to accomplish. In the third instance,
respondents were asked to give their best estimate of how long it would
~take for a crowman Qith the'symptoms shoun at the top of the page (sce
Fig. 1) to eomplete the taak. Table 6 lists the tasks and referent times. -
for each crew. V : ' N

In addition to timeereferenced tasks, questiunnnires-giveujeoAthé
‘_mnuuted TOW crew included the question “Estiwmate the chance of staying
on target during the last 6 see of flight."  Since thoe antitank weapon
‘is optically guided, chis quostion was uunsidored o be a valid mcasure
- of _operational pctform&noc : '
' Six ordinuxy, or noumiliturv. tasks Ware albo prus;n&ca (see
~ Figs 1). Referont times were preauntid for two of these tasks, which
_requzrgd responses siwilar to the mxlxtary tasks. The vesaining four
ordivary tasks did wot 1ist a normal referent tiwe awd requived open-
onded vespouses of sywpton éffacus§»althuugh the rospondeuts wore asked o
" to supply an estimate of their own reforent times for cach of the four
tusks at the begioning of the questionnaire. - Finally, for cach sywptun
4:¢umplux, vespondents rated Bheir‘tuqiideucc in the responses made on

‘cach page for cach symptom complex, based on a Five-point scale.




PROCEDURE

Four army training sites were visited-during the period of November
1982 through February 1983 for questionnaire administration. Artillery
gun and FDC crews were met at Fort Sill (8 to 10 November 1982 and 3 to
4 February 1983), armor tank crews at Fort Knox (12 November 1982), and
antitank crews at Fort Benning (13 January 1983). The questionnaire
was administered to groups of 4 to 44 individuals, depending on avail-
ability of personnel at each survey site. Training classrooms and con-
ference rooms were used for survey administration. Each session included
a formal briefing followed by questionnaire administration, which was
approximately 2,5 hr in duration.

Each session began with the introduction of the questionnaire admin-
istrator, followed by a 20-min-long formal presentation discussing the
purpose of the questionnaire and its potential usefulness, as well as
giving assurance of the confidentiality of responses. After this, the
instructions contained in the questionnaires were read aloud by the
administrator and the respondents were instructed to first complete the
demographic data page.

Then, a mission statement and combat scenario was presented for
each crew. This statement specified that the crew, who were all con-
sidered to be well trained, experienced in combat, motivated, and well
led, had been exposed to radiation from a low-yield nuclear weapon
without mission-oriented protection posture (MOPP) gear. It further
specified that crewmembers were beginning to experience the symptons
listed at the top of each response sheet, and that the crew was now
required to proceed with its stated combat wmission.

Following this specific scenarie presentation, the sample response
page was explained on a task-by~task basis by the adwinistrator, who
emphasized the need for quality responses, being caveful to wake suve
that the respondents understood the nature of the symptoms and respouses

required of them,
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Revisits
Subsequent visits were made to each test site during January and
February 1983. These follow~up visits provided the opportunity for

obtaining additional information from each group of respondents (see
Appendix C).
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SECTION 3

ANALYSES AND RESULTS

The analyses of the questionnaires focused on determining the degree
of impaired task performance attributed to the various symptom complexes
described. For each questionnaire, four general questions were addressed.

These questions were:

1. For each symptom complex, what percent of respondents reported
that task performance would (a) not be affected (no increase
in time of completion), (b) be degraded (time to complete the
task increased), and (c) not be performed at all (incapacitated)..

2, VFor each symptom complex, what were the average performance
times?

3. What degree of individual vesponse consistency across symptoms
for task, positions, and crews was evidenced?

4. VWhat were the self-confidence ratings of individuals for their

questionnaire responses (based on a five-point scale)?

CALCULATION OF EXPECIED DECREMENT MEASURES

Three meacures were calculated from the data in order to infer the
expected degradation by symptom effects: (1) the percent of responses
in the unaffected category, (2) the percent of respouses in the inca-
pacitated category, and (3) the pevceat of vesponses in the degraded
performance category., The first two measures were based on the frequen-
cies of responses in the no effect and cannot do categories, respectively.
The third measure was calculated from all responses (including the re-
gpouses from the no effect and cannot do categories) and used the refer-

ent or noimal tiwe, or othor values as its basis.
Percent of Responses in Unaffected and Incapacitated Categories

The first two uweasures reflect the frequencies of vesponse to asti-

wating performance at the extrewes of the continvum. For the wilitary
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v 'tasks, and the two ordinary tasks with the three-category response for-
mat, the percent of responses in the unaffected category was determined
by dividing the number of checks in the no effect category by the total
number of responses across all three categories.

In calculating these effects for team positions, all of the re-
sponses of a given respondent for all tasks within a position were re-
quired to be in the no effect category and classified as unaffected.
Whereas, the percent of responses in the incapacitated category was
calculated by dividing the number of responses in the cannot do category
by the total number of respomses.

For several positions, the inability to perform at least any one of
the several tasks was considered reason for classifying the crewman in
that position as incapacitated., That is, the serially dependent and
highly interrelated nature of the tasks comprising these positions would
make it impossible to function in a given position without the ability
to perform all of the several component tasks. These positions were the
gunner, assistant gunner, and loader in the artillery gun crew; the HCO

and computer in the FDC crew; and the gunner in the tank and TOW crews,

Percent of Normal Performance

The percent of normal performance provided a measure of symptom
effects that varied between 0 percent (total incapacitation) and 100
percent (normal performance). Its calculatiou is based on a ratio of
the normal expected time of performance to the expected performance time
under each iilness condition,

As discussed previously, for each of the military tasks a normal
time for performance was given as a referent for making judgments.
All of the types of military tasks on the questionunaire, except one,
asked for a vesponse regarding the time nceded to complete the task under
the various sickness conditions. The time referente for these tasks were
noted, in units of seconds. The exception was tracking accuracy ou the -
TOW questionnaire, which was based on a usual referent of 90 percent
chance of tracking the TOW missile over the last 6 sec of flight.AiTWO
of the six ovdinavy tasks also listed a normal time of complétion[ as 2

abeve. For the other four tasks without a standard, the referent was
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determined for each respondent from his responses. To obtain the base .‘
figures, the respondents in the TOW group and respondents in the last
round of data collection on the FDC questionnaire were asked to supply
the referent values for each of the tasks--What would bhe the typical
performance of a normal, healthy soldier? For the other re3pondeﬁts who
did not provide these data, the highest expected performance value
assigned for each task by each respondent under illmness conditions was
used as the referent.

Fxpected degradations for all tasks were calculated by dividing the
referent value by the expected performance for each subject under each
sickness condition, These proportions were multiplied by 100 to obtain
the percentage of normal performance, When the categories of no effect
or cannot do were checked, the expected degradation was calculated as
100 and 0 percent of normal performance, respectively. As suggested by
the IDP Core Group, the obtaimed decrements for the military tasks were
adjusted on a task-by-task basis by dividing each individual's perfox-
mance rating by his expected performance to symptom complex 112111 (some=~
what tired with a mild weakness). The rationale for this operation was
to adjust for the individual differences in estimation among respondents
by synchronizing their responses to a common point of origin. The symptom
complex 112111 was used on the assumption that healthy soldiers engaged
in a battle would normally experience symptoms of mild fatigue. Tor
example, 1f the referent time was 5 sec and the estimated time was 8 sec,
the expected performance decrement would be 62.50 percent. I1f the
decrement obtained for symptom complex 112111 was 75.00 percent, the
adjusted percent of normal performance would be 83.33 percent. In a few
instances, expected performances greater than 100 percent resulted from
this operation because the responses to symptom complex 112111 were
-greater than the respouse to another symptom. When this occurred, the
ratings were coded as 100 pexrcent., No correction was made in the orxdi-
nary tasks because, for the most part, the expected effects were already

based on individually determined referents.

RESPONSE CONSISTENCY

Two analyses were conducted to test the degree of consistency awong




. the tasks within each position, and consequently to determine the feasi-

bility of combining the individual task performance estimates into |
 position performance estimates. To the extent that, within symptom com-

" plexes, respondents order-estimated performance of the tasks of a given
position in a similar manner, analysis of positions can provide estimates
of performance that are reasonably consistent with the analysis of separate
tasks. On the other hand, if the tasks within a given position were per--
ceived to be affected differentially within symptom complexes, the task
should be considered separately.

In the first analysis, the percentages of normal performance for the
tasks within each position were correlated for each symptom complex using
internal consistency analysis procedures. Guilford [1954] computed
simple Pearson correlation coefficients for positions that consisted of
two tasks. Croabach's alpha [Crombach, 1951] was calculated by Guilford
for more than two tasks. These internal consistency estimates were then
averaged across symptom sets.

Table 7 summarizes the yssults of the intertask consistency or=lyses,
The column labeled average correlation (raw) presents the internal con~-
sistency estimates that were obtained for the tasks within positions, and
the averages across positions within crews. To facilitate comparisons
between the internal consistency estimates of different crew positioms,
the raw average coefficients were adjusted by means of the Spearman-Brown
correction formula {Guilford, 1954], to reflect the estimated internal
consistency that would be expected with five items.,

Across positions within crews, the coefficients generally were high.
Across the four crews the mean raw coefficient was 0.79 and the adjusted
coefficient was 0.88, In two positions (FDC computer and tank loader),
the obtained and adjusted correlations appeared to be substantially lowex
than for the other positions. This suggests that the respondents may
have perceived that the level of these task performances would not covary
as wuch as others within illness conditions. Because the target trvacking
“task for the TOW guomer position only correlated 0.49 with the other two
tasks, it was not used iun the position analyses veported in Table 7 ox
in later sectioans.
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The second analysis of response consistency examined the agreement
in the rank order of expected estimates of performance across the sets
of symptoms. The relative magnitude of symptom effects across tasks
within positions suggests that there is a high degree of consistency in
the perceived order of symptom effects at the task level (see also
Appendix D). Agreement in the relative severity of symptom complexes
is also reflected in Tables 8 through 11, which present the mean ex-
pected performance degradation for crewmembers, averaged across tasks,
affected by each symptom complex. Table 12, which lists the 30 symptom
complexes by rank order of increasing severity, computed across the i
expected performance of crewmen for the four crews, also shows substan- ;
tial agreement.

The degree of consistency by which symptom sets were rank-ordered
(according to the mean estimate of normal performance expected at the
task position and crew level) was tested using the coefficient of con-
cordance, Kendall's ¥ [Edwards, 1963]. Table 13 summarizes the results
of these analyses. Across the tasks within each position, for each of
the four crews, the rank order of symptom sets cn mean degradation was
highly consistent. The average ¥, 0.98, accounted for almost 97 percent
of the variance of the rank order. Similarly, across the positions
within the various crews and across crews, the rank order of symptoms
conformed highly. These results revealed that soldier respondents ex-
pected a systematic and general degradation of performance to ocecur,
whether or not cousidered at the task, position, or crew level, as well

48 acrosSs Crews.

RESULTS OF EXPECTED EFFECTS OF SYMPTOM ON PERFORMANCE DEGRADATION

It must be kept in mind that Kendall's W statistic [Kendall, 1948)
is dealing with the consistency at which symptom sets are rank-ordered
with respeer to the decrements induced. It does not provide a test for
the level of expected effects. For exawmple, even though the order of
gymptom sets in Table 12 is siwilar across crews, the absolute amount
of expected impairment wight differ substantially.

Tables 14 throucrh 17 summarize expected wean levels of task per-

formances for cach of four crews. These tables show the perceat of
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““'sponses in the cannot do or incapacitated category, and average estimated

"3‘ >.performance decrement (percent of normal performance, 100 percent) for

--Heachntask performed by each crew. These data, and the more specific

" “breakdown of the task and symptom means given in Appendix D, indicated

~‘that respondents expected some differences in task performance for the

. . different positions. However, the results of the two consistency analy-

o . .ses ipdigated that within and across symptom complexes the estimates for

?5“;ask3ain each position, with the exception of the tracking task, were
fﬁnternally consistent. Therefore, this section will focus on the results
tﬁ_of:analyses conducted across the four crews, and across positions within
" crews, based on the three measures of expected degradation discussed
previously.

Table 18 presents the mean percent of normal performance for com-
bined crew performance across the 30 symptom sets common to all crews,
~in order of increasing severity for all crews, Means used in Table 18
" were computed by averaging across all positions rated. The means are
~ "also depicted in Fig. 2 for ease of comparison amoug crews.

' As shown in Fig. 2, the average crew performance generally dis-
played a similar degree of degradation across symptom complexes, Ex-
' cept for symptom complex 112111, which was used as a coutrol point of
origin (100 percent) for these analyses, the mean performance across
crews varied between 93.55 and 22.15 percent of normal performance for
the symptom complexes perceived as least (113111) and most (415314)
severe. The performance of the FDC was estimated to be somewhat less
affected at moderate and severe symptom intensity levels than the other
three crews, which consistently overlapped across the sets of syuptoms
usad,

Analysis of the locus of the perceived effects was conducted by
rvegressing wean performance on the integer levels of the six componauts
of the symptom sets, as indicated by the six-digit symptom number.
Table 19 summarizes the multiple regression anelysis conducted on the
combined crew performance across the four crews. Resgpoudent group
(type of systow) was regressed on the dependent vaviable first, hier-

archically, followed by stepwise inclusion of the six sywptom categories.
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As shown in Table 19, all of the predictors added significantly to the
‘results. Fluid loss provided the heaviest weight in the final solution
(B = -0.299), followed, in order of their contributions, by fatigability/
weakness, upper gastrointestinal distress, lower gastrointestinal dis-
tress, infection and bleeding, and hypotension symptoms. The final
equation accounted for approximately 43 percent of the variance in com-
bined crew performance, with a standard error of prediction of 23.89.
The standard error can be interpreted as the standard deviation of the
dependent variable around the line of best fit. Specifically, it indi-
cates that the expected range of performance is 123.89 percent of the
predicted value for approximately 66 percent of crews. Although the
standard error appears to be somewhat high, it is important to note

that this solution was based on 30 of the possible combinations of
symptom complexes, and a comsiderably restricted range of predictor
values in all except the lower gastrointestinal distress and fatig-
ability/weakness symptom categories. A more representative sampling
within symptom dimensions and across the full range of possible symp-
tom sets would presumably result in a higher multiple correlation and

in less error of prediction.

Artillery Gun Crew
The main findings concerning the artillery gun crew are summarized
in Tables 20 and 21, VYor ecach set of symptoms, Table 20 lists the per-
cent of respondents who judged that performance would be unaffected and
the percent who said that the crewnmember would be incapacitated. Aver-
aged across all symptoms, the range of responses in the no effeet cate-
gory was between 17.3 aund 35.4 percent for all erows.
The chief of section, guuner, and assistant guaner positions weve
similarly affected; with the loader much wore severely degraded as re-
" flacted by both measures. For the first three positions, approximately
~one-third of all the responses were in the no effect category. Also,
excluding the control symptom set 112111, the percent of no effect
response rauges were 4.76 to 71.43 perceat for the chief of sectiomn,
0 to 85.7)1 percent for the gunner and assistant guoner, and 0 to 61.91
pereent for the 1oadur. These vesules indicated that a substantial
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portion of the respondents believed there would be some performance
degradation at all positions even with relatively mild illness symptoms.
A similar conclusion is reflected in the data for responses in the in-
capacitation category. As shown in Fig. 3, the percent of respondents
who indicated that the loader could not perform were substantially
higher than the percent for other positions. Across all symptoms, 30
percent of all responses indicated that illness would incapacitate the
loader, as compared with approximately 13 percent for the other posi-
tions. A review of the data for specific symptom complexes (see

Table 20) indicates that the majority of symptom sets were judged to
have little or no incapacitating effect on the chief of section, gunner,
or assistant gunner positions. However, this was not the case for the
loader.

In contrast, the effect of several symptom complexes was considered
to be quite severe for all of the positions., For example, for symptom
complex 415314, 61.91 percent of the responses from the first three
positions, and 76.19 percent for the loader position, fell into the
cannot do category. Such differences reflected the wore physically
demanding nature of the loader's job, as suggested by the task break-
down in Table 14.

The percent of normal performance was also analyzed for each gun
crew position. Table 8 presents the means and standard deviations fov
each of the positions. The means are also depicted in Fig, 4 for the
30 symptom sets as a function of the overall severity acvoss evews. Lx-
cluding the control symptom complex 112111, performanee across crewmembers
varied between 90.91 percent of wormal performance for symptom set 113111
and 19.27 percent for symptom set 415314, with a grand mean of 61.99
pevcent.  The chief of section and loader positions were comparable in
terms of expected performance, with the gunmer and assistant gunner posi-
tions judged as somowhat less degraded. Mean pereent of wovial perfor-
manee for the guwner ranged between 95.33 percent for symptom ser 113111
aud 24,60 percent for sywptom set 415314, aud for the assistant guiney
position the range was from 95.18 vo 22,50 percent. For che chief of
section, percent of novmal performance ranged from 87.80 percent for

sywptow set 113111 to a low of 17,94 perceut for symptom set 415314,
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For the loader, the range was between 87.29 percent for symptom set

211111 and 12,04 percent for symptom set 415314,
In comparing the absolute levels of the obtained expected values

for the different crewmembers, several points need to be emphasized.

As indicated by the size of the standard deviations in Table 8, there
was substantial variation among respondents in the expected percent of
normal performance at all of the symptom complex levels. In general,
given this variability in the data, the difference in expected perfor=
mance would not be statistically significant. Moreover, artificial
differences in size of the ¢gbtained decrements may have occurred because
of the manner in which the percent of normal perforwmance measure was
calculated. As discussed at the beginning of this section, it was based.
on the ratio hetween the>expected performance and the refevent, listed
‘next to each task. Data gathered during the revisits indicated that
some vespondents believed that not all ef the referents were accuratevh»
‘ifmasg often they were.said>to be too lew). Changing the referent value
- would, of course, Qhangevthevyalues_of the expeg:ed.performance'tepqrned 7

have. ' ' '

~ Regrossion analyses were conducted for cach position, by Yegress- e

ing the six symptom componcnis on the wean porcent of baseline perfor-

: manee inca stepuise solution. Table 21 siwws the obrained weights for

A 1euchjof'tho symptom components, For the chdef of seetion aad guuwner
'[po&itions. the wost impoviant predicror was fluid loss, Teliowed by

- lowexr gastvointestinal distress, awd fatigability/weakness, Féf the
assistant gumer position, fluid loss, fatigability/weakaess, audilower.-
 gustroivntestinal distress, in that ovder, were the best prudictors;' |

For thw leadoev, fatigability!weakﬁcss was the wost important prodictor,
“folloved by fluid loss and lower gastrointestinal distress. 'Hypotensiﬁn
C and dnfection and blewsdiug coutiibuced jittle to any of the predictive
equations,. The R2 values (global goodness of fit measures of Jdata), and
- Standard ervors wore similar across positions, as shown in Table 21.

The agount of variance acceunted for by the vogression ranged béetween
28 and 30 purcent, with cerror of prediction of the acasure between

28.12 and 33.02 percentage pvints.
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FDC

Analyses of the FDC crew are summarized in Table 22 and Fig. 5.
Table 22 presents the percent of respondents who rated each position
at each symptom complex in the nc effect or cannot do categories.
Across the three positions for all symptom complexes, 18.93 percent of
all responses were in the no effect category. The FDO performance gen—'
erally was judged to be less affected by the symptoms than the other
two positions. For the control symptom complex, less than 30 percent
of the respondents indicated that there would be no effect. This sug-
gests that the FDC respondents bélieved that even relatively mild radi-
ation illness will result in degraded performance.

In terms of the percent of responses in the cannot do category,
both Table 22 and Fig. 5 indicate that only a relatively small percent
of respondents judged that performance would be totally degraded for
FDC positions, except by the most severe symptoms. Across all symptoms,
the total percent of responses in the cannot do category averaged less
than 6 percent, and there were only 4 instances out of the total of 90
(i.e., total of responses for all three positions) that exceeded 20
percent.

Table 9 presents the mean and standard deviations for the percent
of normal perfurmance. Across all symptoms, the average performance
was expected to be approximately 67 percent of normal. Ixcluding the
control symptom set 112111, performance for the FDO position varied
between 24,42 and 92,89 percent of normal performance, while for the
HCO and computer positions, the ranges were 31.73 to 95.75 percent and
27.72 to 91.72 percent, respectively. In Pig., 6, the means for these
positions overlapped considerably across the symptoms. 6Given the
amount of variation in estimates (Table 9), the results suggested that
all positions are affected substantially and to the same degrea'byAthé
symptom sets sawpled.

Multiple regression analyses were used to estimate the relative
effects of the specific components on mean percent of normal perfor-
mance. Table 23 summarizes the analysis for cach position, showing
the obtained beta weights for the component predictors, adjusted Rz

values, and standard error of prediction. Yox all positions, fluid
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*fﬁ;oss contributed most to the prediction, followed by lower and upper

i gastrointestinal distress., Although adding significantly to the amount -

’Jaof‘variance accounted for in the equation, fatigability/weakness and )
“hypotension were substantially weaker component predictors, In two of
' the three analyses, infection and bleeding were unrelated. The equa-
tions obtained accounted for 30 percent of the variance in the FDO

. position, 23 percent in the HCO position, and 27 percent in the computer,

-:With\standard errors in the range of 2Z.40 to 24.97 percent.

Tank Crew -
The analyses conducted for the tank crew positions are summarized
in Tables'ZA and 10 and Figs. 7 and 8. The percent of responses in the
no effect and cannot do Cétegories are given in Table 24." -Across all
. symptom sets, about 30 percent of all responses were in the no effect- :92?: -
category.‘iFor the particular positions, the percent‘of respondents .
who;judged that there would be no effect varied considerably with the .
| perceived symptom complex severity. The ranges (excluding the contr615
symptom set) were between 0 and 82.5 percent for the tank commander,
0 and 85 percent for the gunner, 0 and 77.5 percent for the loader, and
2.5 and 92.5 percent for the driver. \The driver was perceived to be more
resistant to the effects of radiation illness symptoms than the other
- positions, which were fairly comparable to each other. '
o In terms of the percent measurement of incapacitation, approxi-
mately 14.5 percent of the responses fell into this category across all
symptoms and positions, As shown in Fig. 7, little difference was per-
cefved between positions. For the milder symptoms, incapacitating
effests were minimal and only for two of the more severe symptoms did
wore than 40 percent of respondents choose this category.
| Table 10 presents the results of the mean percent of normal per-
formance for cach position across the 30 symptom complexes. As shown in
- Tig. 8, only minor differences were expected to occur across the posi-
icions. Across all positious and symptoms, an average expected decrement
was 63.15 percont. The obtained means are linear across symptom severity.

For the tank cvew commander, pexformance estimates varied between 16,59
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- percent for symptom complex 415314 and 97.64 percent for symptom com-
plex 113111, with a mean of 60.57 percent. Estimates for the gunner
position varied between a low of 17.67 percent for symptom complex
415314, and 96.95 percent for symptom complex 1131il, with a mean across
symptoms of 64.49 percent. For the loader positions, the estimates
ranged between 16.37 percent for symptom complex 415314 and 96.63 per-
cent for symptom complex 113111, with a mean of 61.46 percent. For the
driver the range was from 23.61 percent for symptom complex 415314 to
97.26 percent for symptom complex 113111, with a mean of 66.07 percent.
For all positions, the size 6f the standard deviations indicated that
different respondents viewed the expected effects of the radiation
illness symptoms quite differently.

Table 25 shows the multiple regression analysis results of symptom
components performed on the mean percent of normal performance for
each position. The final solutions accounted for approximately 37 to
43 percent of the variance. A few specific differences in the pattern
of regression coefficients were observed between positions. The fluid
loss variable is the wmost dominant for all positions, followed by
fatigability/weakness for the loader and driver positions and upper
gastrointestinal distress for the tank commander and gunner. The hypo-
tension and infection and bleeding components were of relatively little
importance in all cases. - '

Mounted TOW Crew

Results are presented here only for the 30 symptom sets used with
all four crews. The data analysis for the 10 items added to the TOW
questionnaire have revealed nothing that leads to ianterpretation other
than those based on the original 30 sywptom sets. The percent of re=-
spondents who judged the performance of the four pesitions to be une
affected or incapacitated for each sywptom complex ave given in
Table 26, Generally, these data indicated that respondents believed
the presence of any sct of symptoms would degrade performance of the
crewmembers.  On the average, approxiwately 31 pereent of all vesponses

were in the wo effect category.

43

PRE N A A i T o



The driver position was judged to be most resistant, with 39.54
percent of responses in the no effect category. The range of percent-
ages across symptoms varied between 2.44 percent of responses for
symptom complex 415314 and 85.37 percent of responses for symptom com-
plexes 113111 and 211111, For the squad leader position the percent

~ of respondents ranged between 2.44 percent for symptom complexes

515223 and 515431, and 80.49 percent for symptom complexes 113111 and
211111, Overall, 33.43 percent of the responses for the squad leader

. position indicated that there would be no effect. For the gunner and

"%\*- \v ‘n’i‘,"v

loader positions, respectively, 25.6 and 24.6 percent of all responses
occurred in the no effect category. >For the gunner position, the per-
cent of no effect responses varied between 0 percent for symptom com-
plexes 334231 and 515223, and 75.61 percent for symptom complex 211111.
For the loader position, the percent of no effect responses ranged from
U percent for symptom complexes 415314, 515223, 515431, and 535111, to
70.73 percent for symptom complexes 113111 and 211111.

Table 26 and Fig. 9 summarize the results of the other side of
the picture: the perceut of respondents who believed that performance
would not be possible (canmnot do category). As suggested by Fig. 9,
little difference was perceived between crewmember incapacitation at the
11 mildest illness conditions, but at mederate and severe levels the |
differences became quite substantial. The percent of respondents who
Judged that the squad leader would be incapacitated, averaged only 7.02
percent across the symptom cowplexes. For 19 of 30 symptoms, less than
5 percent of the respondents indicated that the squad leader would be
incapacitated and for only three complexes was incapacitation iudicated
by 20 percent or more of the vespondents. | ‘ |

The leader positioun, on the other hand, was judged as quite se-
verely affected dn-terms of incapacitation, with a steep increase in
percent as symptom complex severity inereased. Overall, wove than 25
percent of the respondents rated this position in the camnnot do category,

Por 12 of 30 sywptoms, at least 30 percent of the respondents judged

perforuemce to be incapacitated, The gumier and driver positions
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averaged 14,04 and 12.92 percent, respectively, of responses in the
.cannot do category. For 16 of 30 symptoms, less than 5 percent of the
'respondents indicated that incapacitation would be produced in these
positions. For 10 of 30 symptom complexes the percent of responses in
the incapacitated category'exceeded 20 percent.

Table 11 summarizes the results of the analyses of the percent of
normal performance for the TOW crew. Figure 10 depicts the means for
each position across symptom complexes. While some variation between
positions is evident, the trend of the position decrements is consistent
and linear across the symptom complexes, with an overall average decre-
ment of 61.85 pexcent. Across the symptom complex set, the driver
position exhibited the least decrement, followed by the squad leader,
loader, and gunner positions. Excluding the control symptom complex
112111, the mean percent of normal performance varied between 25.22
and 92,36 percent for the squad leader position, 18.27 and 90.95 per-
cent for the gunner, 13.82 and 92,21 percent for the loader, and 29.83
and 95.33 percent for the driver. Again, the standard deviations in
Table 11 reveal that there was a wide variation among respondents in
‘the espected effects.

Table 27 presents the summary of the regression analysis for each
position. Across all the analyses, the final solutions accounted for
33 to 42 percent of the variance. As in the other crews, the symptoms
.related to fluid loss and fatigability/weakuess were wost predictive
of the decrement, followed by upper ond lower gastrointestinal distress.
The hypotension and infection and bleeding predictors generally con-
tributed small but significant awmounts of additional explained variance.
Intevestingly, in the loader position, iun which 42 percent of the vav-

- danee was explained, fatigability/uenknuss'symptoms were substantially
wore important than othor predictors.

ORDINARY TASK ANALYSIS

' The six ordinary tasks included on the quuscionnaife were sub-
jected to analyses similar to those described above. These tasks are
identified as:
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- Task 1. How long would it take to climb two flights of stairs

briskly?

Task 2. How long would it take to lift five heavy boxes of books
from the floor to a 3-ft-high table?

Task 3. How many flights of stairs could a crewman climb quickly
before becoming breathless?

Task 4. How long could a crewman keep walking at a brisk pace
before his legs got tired?

Task 5. How many heavy boxes could a crewman keep lifting from
the floor to a table before he would have to rest?

Task 6. How long would it take a crewman to open a simple three

number combination lock?

Each task was analyzed across all respondents in texms of (1) the
percent of respondencs who indicated that a given symptom complex would
have no effect and an incapacitating effect, and (2) the expected per-
cent of normal performance as a function of the symptom complex. Multi-
ple regression analyses were also used to determine the importance of
~ symptom components in explaining the obtained percentage of wormal .
performance for each task. ' - R VV

| Table 28 presents the percent of regpondents who indicatadtthat ':w
‘task performance would be unaffected ot'not:possibla~for each symptom .
complex, With the exeeption of task 6, the openiug of a simple cowbi-
nation lock, the percent of vresponses in the nwo effect category weve
generally lower than for the wilitavy tasks, and the percent of ve-
sponses in the cammot do category wexe geunerally higher tlan for the '
“ﬁilinary tasks across all sywptoms and within particular symptoms.' ‘
This diffevence wmay be attributed to the relative evicicality, per-
~ceived by vespondents, in performing the two sets of tasks. The im-
portance of completing a task in a wilitary operation, uspeaially ia.
combat, was anecdotally reflected as high. ' ‘

With respoct to differveonces awong the ovdinary tasks, Fig. 1l
shows the peveent of vespondents who rated cach task fa the cannot do

category. For the 10 mildest symptom complexes, less than 5 percent
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of the respondents expected incapacitation. However, strong differ-
ences emerged between tasks as severity increased. Tasks 1 and 2 were
rated as least resistant to incapacitation at higher severity levels
(25.17 and 26.70 percent of responses in the camnot do category, re-
spectively); whereas, tasks 3, 4, and 5 (20.22, 18.39, and 20.0l1 per-
cent, respectivelyj were perceived as somewhat less affected, and

task 6 (8.22 percent) as most resistant. These differences may be

attributable to the basic difference in the nature of the tasks.

‘Tasks 1 and 2 presumably require a short, dynamic strength component,

whereas tasks 3, 4, and 5 tap enduramce. Task 6 was a fine psychomotor
task that did not require strength. However, differences were also
confounded by the method of collecting data, as explained in Sec. 2.

Table 29 and Fig. 12 present the vesults of the analyses of the

mean percent of normal performance. The rank order of perceived se-

. _-verity across tasks was very consistent [Kendall's ¥ = 0.98, x3(29) =

169.91, p < 0.001). Across all symptom complexes the averaged expected
degradation vavied between 35.75 percent of novmal perforwance fox
task 4 and 56,54 pevcent for task 6. As compared with results for

‘wilitary tasks, the meauns for all tasks under wilder symptom conditions

uetevdeprcﬁsed (for example, for symptom couplex 112111';he overall

' -mean was 78,581 pereent), This diffovence was probably due in large '
pare to the adjustment on military task data performance, sincg a s:mi-

lay adjustuent on ordinavy task data inersased the ovevall acan to

. 56,34 percent, as comparved with 63.54 pntcent for military tuska; Pex- -
Cvedved eritieality may alse have been a factor. '

With rospuet to gpecific task patterns, Fig. 12 clearly shows that

© task 6 wus belioved to be less degraded than che othor tasks at moder-

ate and severe symptom levels, The size of the standurd deviations

- shown iuw Table 29 suggests that differences among other tasks way be
wore iwagdned thaa veal. '

Multiple reyrossion analyses were conducted on the perecnt of

wortal performance for cach task across all respoudents. The vesulis
~ave summarized dn Table 30,  Tasks 1 through 5 showed siwmilay pattoerns

based on predictor and criterion relationships. The wost igporiant

SU
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symptom component was fatigability/weakness, followed by fluid loss.
The upper and lower gastrointestinal distress components were of moder-
ate importance to the regression analysis equations; hypotension and
infection and bleeding were less important, if at all, to the predict-
ability., Multiple adjusted R2 values ranged between 0.31 and 0.37.
Task 6 was less amenable to prediction by the regression analysis, with
the equation accounting for about 18 percent of the variance; fluid
loss and upper gastrointestinal distress together accounted for most

of the explained variance, followed by fatigability/weakness, infection

apd bleeding, lower gastrointestinal distress, and hypotension.

SELF-CONFIDENCE RATING

Two analyses were performed. First, differences in the distyxibu-
tions of confidence ratings were compared across crews, in terms of
the frequency of responses in each of five categories. The second
analysis compared the distribution of confidence levels between symptom
sets, in order to examine whether the severity of symptoms would affect
individual confidence ratings, For a detailed discussion of self~

confidence ratings, see Appendix E.
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SECTION 4

DISCUSSION AND CONCLUSIONS

The results of the questionnaire clearly reflect crewmember expec-
tations of the effects of 1llness symptoms on combat performance. Across
tasks, positions, and crews, a substantial percent of respondents judged
that the symptoms listed on the questionnaire would degrade performance.
Furthermore, the expected effects of illness on performance were similar
across the types of tasks, positions, and crews used as examples on the
questionnaires. The following discussion centers on the degree and
similarity of responses to~expected effects on performance and focuses
on some reasons why the particular results were obtained,

Three measures of the effects of illness were examined: (1) the
percent of réspondents who judged performance to be unaffected, and
respondad in'the no éffect'categnry,‘(Z),the percent of respondents who
judged performance to be impessible--incapacitation--and responded teo
the cannot do category, and'(3)'the averagé.peréeﬁt of nefmal perfofmé'
énée. All of these nmeasures indicated that respondents expected-illness_
symptoms to cause substantial decrements in military task-performanée.-aifv*
| A winority of respondeuts ‘believed that symptom complexca -would
‘have no effect on performance.. Across positions and’ aymptoms, an aver»iJ
f age of 20 to 40 percent of'respondunts believed that any given symptom
‘compléx would have wo effect, On the othnr-hand, ‘the percent of re-
sponses in the no effect category did not exceed 93 thuLnt, Lven for
. the wildest symptom complexes. These data. indigate that Aa large pex=. ”‘”"f_
" eent of respondents expected illuess to dagrudc purrormanuc'undar Lon—' TR

W_dxtions of the nildest gyuptoms. T R -
0 -The percont of responses in the cannot du catwgoxy iﬁdicatad that

"~f?; ﬂtetni i“LdeLiLati&“ was ot Lkpvkthd by mOTe thau 5 pcre&ut of ve- L

spondants ‘until. symptom. uompleags becae modetate’ to suvcre The

fz‘iloadax prition in the artillerv qun cruu vas. Lhe single L\Ltptiﬂn to' t

_this response’ patt«ru.. Lumpariuung autoss urews rnvtalad that respnn- '
4 nah pcrnuivud pOsiLiunb in thu ?ac tu be luﬁ& inudpanlhdhcd in 21 to




'J:30 symptom complexes, the exception being symptom complex 415314; in
. which the percent of responses in the cannot do category did not exceed
20 percent. In contrast, those responding to the artillery gun, tank,

and TOW crew questionnaires reported only minimal expectations of crew-

EREEAREr TR

man incapacitation for mild symptoms; whereas, 30 percent or more indi-

gt i

cated incapacitation for most positions with moderate and severe symp-

TN 1o

tom complexes. In some positions within these groups, more than 70

o 08 .

percent of respondents predicted incapacitation. These variations may

%

reflect basic differences in work requirements.

The results of the measure of the percent of normal performance

also suggest that respondents expected substantial performance degrada-

o

tion, even for mild symptoms. The obtained decrement factors were

4

adjusted by the responses to symptom complex 112111, which reduced the
average of expected impact; but a steep decline in performance as a
function of symptom severity was found for all positions. These data
also indicate that FDC positions were perceived by respondents to have
a lesser performance degradation than positions of the other three
crews. Specific positions within crews appeared to differ with respect
to the particular levels of degradation., The differences between spe-
cific positions within crews may be more imagined than real} and varia-
tious in respondent performance degradation estimates were large enough
in wost instances to make the differences insignificant. The measure
of the percent of normal performance depended on the normal or referent

_tiwe for cach task. To the degree that the respondents were not satis=—
fied with the referent time gilven, the computed decrement would wnot
‘alwaya refleet a fair estimate of the expected decrement,

The responses across symptoms within each position oy crow dis-
played o consistent and systcmatic pattern of illuess saeverity. Again,
the variability between résponses for particular symptom complexes
sﬁggestézthat differences between levels of sceverity of less than 20
percent way be insignificant. The cowsistency in response patterns
indicateS that regpondents believed the illuesses deseribed would de-
grudu crewnenber pcrformuncL substantially. | |

Analysis of ordinary task perfurmannu data alao supports the con-
clugions made here. Thq degrec of performance dogradation expected by

-1
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respondents for an ordinary task was greater than the degree reported
for military tasks., The differences were due in part to the adjustment
in decrement factors by responses to control symptom complex 112111 for
military tasks, as well as to differences in pérceived importance of

ordinary versus military tasks. However, it should be stressed that

- any precise values obtained in this study are not as important as the

consistency of decrements in performance observed across sets of
symptoms~—-consistency among ordinary tasks, and between ordinary and
military tasks.

The results of multiple regression analyses suggest that quanti-
tative prediction of performance degradation is possible, although
imprecise, The analyses indicate that a sizable percent of the ex-
pected decrement could be predicted or explained if scale values of the
six symptom components used to construct symptom complex descriptions
were known. In the tank, TOW, and artillery gun crew positions, the
most important predictors causing changes in percent of normal perforum-
ance across symptom complexes were fatigability/weakness and fluid
loss. Upper gastrointestinal distress was a moderately important pre-
dictor oi performance. For FDC positions, fluid loss and lower gastro-
intestinal distress were perceived as the most important predictors of
performance degradation, with fatigability/weakness a lesser factor
than in other crews,

The linear cowbination of symptom components accounted for 27 to
43 percent of the variation of judgment across symptoms for specific
crew positions., Tor combined crew performance, 43 percent of the
variation was predicted. Standard ervor of prediction for specific
positions ranged between 22,40 and 33,62 percent, For cowbined erew
analysis, the standard ervor was 23.89 percent, Although exactness
is desived, the results obtained in this study are move than adequate
for quantitative modeling of radiation exposure effects on task per-

formance, provided that performance falls within a range and is not

Areated 98 a point estimate. The number of respondeats available was

limited by operational constraints., Ouly a swall subset of the pos-
sible 15,625 sywptom complexes was sclected for study. Those selected
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“were directly linked with specific doses of radiation and times after
exposure, Although impractical for the data collection process used
in this study, a representative sampling of the symptom complex domain
‘with larger éample sizes would increase predictability and precision
of the expected effects of radiation on performance, |
It is recommended that continued research into the illness-
performance relationship should incorporate more intensive methods for
collecting information, in addition to the group administered question-
naire., One avenue of future research could be to use a Delphi approach
[Dalkey, 1972], which includes several iterations of judgments for
examining, assessing, and refining the results of present research in
the context of more involvement, knowledge storing, and discussion.
Although the present study provides a good beginning to understand-
ing radiation effects on task performance, it should be recognized that
the results are unrefined estimates made by military personnel who had
relatively little time or experience in making complex judgments. Also,
the revisit questionnaires, while providing additional information that
was useful in interpreting and supplementing the original questionnaire
results, were limited by time and logistical cownstraints, and thus did
not provide an opportunity for exercising a Delphi approach to achieve
a golid consensus among vespondents. TFuture research that addresses
these concerns would contribute greatly to the understanding of the
cffect of a nuclear engagement on cowbat perforwance cffectiveness.
Finally, it wust be reumembered that at this time, psychological
 factors that night affect task performance during a tactieal nuelear
detonation were intentionally not addressed. However, the psychologi-
cal dimension frequently surfaces as an iwportant issue that could have
bearing on the incarpretétiou of combat performance that is oxpressed
here.  Therefore, we believe that research to gpecifically address the
psychological factors that may affect combat performance on a nuclear
battlefield deserves timely attention. |
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- Table 1. Length-of time in army and specialty area
for respondents in four crews.

Time in Army Time in Specialty

(year) Area (year)
Number of

Crew Respondents Mean 8.D. Range Mean S.D. Range
Artillery gun 21 7.55 5.05 15,50 5.75 4.02 14.33
FDC 23 5.16 3.89 14.00 4.54 3.60 14.00
Tank 40 10.08 1,92 8,00 9.25 2,00 9.42
TOW 41 11.27 2.20 10.67 7.00 2.67 14.00
Total, all crews 125 9.14 3.81 14.61 7.05 3.39 16.42

NOIE: S.D. = standard deviation.

‘Table 2. Military pay grade for vespondents
in four crawvs.

Hilitary Pay Grade
(for percent of respondents)

‘ Number of - .
Crew Respondents  E-4 E-5 B=6 = B=7
Aveillery gun 21 0 61.9 23,8 14.3
FOC | 23 . 43,5 318 18.2 4.5
Tank 40 Q 0 82.1 17.9
10 a1 0 0 87.2  12.8
Total, all crews 125 8.0 16.30 62,20 13.20

Mean pereent for all croews.
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Table 3, Length of time in positions for
respondents in four crews.

Time in Position

(year)
Number of
Crew Position Respondents Mean S.D. Range
Artillery gun
Chief of section 21 2.43 2,54 8,83
Gunner 17 0.87 0.89 4.00
Assistant gunner 15 0.58 0.68 2.5v
Loader 12 0.46 0,51 1.50
FDC
HCO 18 0.97 ¢€.89 3.00
Computer 20 1.95 2.24 10.Q0
Tank
© Tank commander 40 5.30 2.40 11.00
Gunner 33 1.28 0.96 4,00
Loader - 22 0.58 0.66 2.00
Driver - A 22 0.81 1.03 5.00
TOW R '
Squad leader . -39 3.33 1.95 7.00
Gunner ' o023 0.49 0.72 3,00
Loader I 0.27 0.62 3.00
Drivey 7 .10 0.25 0.56 3,00
;NOTE:~ S.D. = staﬁ&arQ}déviacionl'
.. Table 4, Combat eapo;ien&u ior rgspoudonts
: in four erows. . :
hbspoudLnta
- Respondonts — in
_ Number of ia - Specialey
D Crow Respondents - Avmy (%) Avea (1)
Actillory gun . N 19,0 : 9.5
FDC e L 23 130
©Taok - S 40 S1.s 2.5
TOW 41 39.0 .3
Total, all creds 125 Coaae W

Bean percent for all crows.
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Table 5. Supervisory experience for respondents
in four crews.

Percent of Respondents Who
Supervised Given Number
of Personnel

Number
50 or
0 2 5 10 20 More

Number of

Crew Respondents Percent
Artillery gun 21 5.0 5.0 35.0 30.0 15.0 10.0
FDC 23 0 10.5 47.4 31.6 0 10.5
Tank 40 0 0 0 2.5 22.5 75.0
TOW 41 0 0 0 7.5 17.5 75.0
Total, all crews 125 0.8% 2,53 13,43 13,43 16.02 53,88

“Mean percent for all crews.
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Table 6. Normal referent times for task completion as
stated on questionnaires,

Normal
Referent
Time
Crew Position Task (sec)
Artillery gun
Chief of section Receive fire order and call quadrant elevation, deflection,
projectile, charge, fuze 3
Gunner Set deflection 7
Traverse tube and level bubble 7
Assistant gunner Set quadrant elevation 7
Elevate tube and level bubble 3
Loader Lift projectile to tray 2
Pogition and operate hydraulic rammer 5
Place charge and release breech block 2
Insert primer and close firing lock 1.5
Attach lanyard and five 1.5
Swab tube and inspect bore k|
FDC
FDO Annyunce fire order 2
Review caleulations 5
Announce five mission 3
HCO ~ Plot target location on chart 1 (52
Ovient deflection protractor 1 (3)8
Read rango, deflection by protvactor 3
Computer Calculate fuze settiogs, deflection, and quadrant elevatioun S 1)
- Announce fire commands to guns : 3
Tank '
Tank coumzandoy Tsaue five command 1
: ' Range the tarvget 5
Depress and lay gun for Jdivection 3
) Tssue subsequent fire command 4
Gunneyr ' Tdentify tavgot 1l
: - Adm and five 6
Apply five adjustacnt and fire 7
Loader Avs ' 1
Load and ars 5
Drivor ) Sceop 4
Mounted TOW ‘
Squad lvader Dusigiate azimuth and targot . 4
_ : Comtand ‘driver to tiving pusition -2
Gunner _ Sut superelevation, avect, slew 170 to 10 deg aziuuth B ¢
© Adjumt wagnification, acquire tavgors, identify, ave and fire -1
Loadoy " Reload 60
: ' Rearvanje roady vack 60
Br fver From standstil), defve forvard 40 fe and stop 20

“Coqputatiuns For veapanse analysis in report veflect ¢rvor An referont times; correct
valuen are given in parenthesus,
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Table 7. Intertask consistency averaged across symptoms
for positions within four crews.

Average Correlation®

Number
Crew Position of Tasks Raw Adjusted
Artillery gun
Chief of section 1 - -
Gunner 2 0.88 0.95
Assistant gunner 2 0.73 0.87
Loader 6 0.9t - 0.89
Crew average : 0.84 0.90
FDC
FDO 3 0.84 0.90
HCO 3 0.85 0.90
Computer 2 0.56 0.75
Crew average 0.76 0.86
Tank
Commander 4 0.91 (.93
Gunney 3 0,88 0,92
Loadeor 2 0.53 0.74
Driver N S —— -
_Crew average . S '0.77 - 0.86
o0 - .
Squad leader 2 0.7 0.9
- Gunner - 2 - 0.68 - 0.84
Loader 2 - 0,88 - 0.95
Deiver 1 T e -
Crow average 0.78 0.90

~NO$E: Adjusted intevaal coasisten¢y>estimates
based ow five tasks., Dashes (--) iudicate single
task only. : :

YAl coefficients significant at p < 0.00%, -

ol
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Table 8. Mean percent of normal performance for
artillery gun crew positions.

Position
Chief of Assistant
Section Gunner Gunner Loader

Symptom
Complex? Mean $.D, Mean S.D. Mean S.D. Mean S.D.

112111 100.00 0.00 100.00 0.00 100.00 0.00 100.00 0.00

113111 §7.80 20.59 95.33 10.18 95.18 10.51 85,31 24.74
113121 68.81 32,36 85.08 24.45 80.35 25.91 78.61 27.43
114111 75.53 31.41 85.25 17.67 81.29 20.74 64.62 28.31
123111 77.75 30.60 B85.55 25.43 83.81 26.30 64.07 40.08
211111 68.97 32,20 90.29 23.51 88.26 24.67 87.29 25.91
213111 72.74 26.84 93.92 8,98 87.32 13.99 77.36 23.55
224111 48.25 35.02 63,57 37.65 58,62 35.82 49.13 42.06
311111 85.35 22.19 93,69 22.24 97.43 7.41 87.J4 22.86
312111 74,21 24,54 86.43 17.62 80,18 22.63 75,10 27.21
313111 72.82 29.45 85.60 23,13 81.64 24.08 71.12 33.43
3132 55.41 35.52 67.32 30.91 67.81 26.56 54.56 33.81
14112 42,98 32,82 57.18 35,50 53,25 35.82 43.91 44.06
314113 30,97 33.69 42,26 41.14 40.41 39.26 29.60 41,01
316113 31,97 29.29 50,37 37.99 46,32 34,81 29.09 236.73
334231 18,99 26.89 34.46 36.60 35.3)1 34,69  23.63 36,55
411111 67.27 32.97 88.91 15.40 80,51 18.94 71.76 28.84
412111 72,93 33,23 84.82 27,22  81.44 30,05 - 71,15 34.88

413111 68.21 28,04 83.81 22,95 81.6) 17.93 73.39 28,03
~414111 54,14 34.61 66,55 30,59 61.29 31,02 49.20 40,03
414112 39.40 29,87 59.52 32.62 - 59.42 28,88 41.97 236,58
415314 17,94 27,37 24,60 32,77 22,50 29.94 12,04 24.17
513111 - 61,22 32,58  76.19 28,09 73,07 29,04 62,60 38,6).
514111 - 58,02 30,53 73,96 26.22 69,34 27.04 49,94 234.45 -
515223 - 33.28 32.9% 48.61 30.34 45,19 25,78 13,73 26,13
515311  46.34 31,50 . 64,56 27,68 76.80 25,66 37.68 137,94
- 515431 20,30 24.56 40,82 31.54 38,67 31.97 20.43 231.92
521111 63.84 33.65 © 77.32 26,72  72.90 28.54 66,37 37.89

(525111 34,07 33.88  44.67 41.20 43.18 37.00 20.67 38.53
535111 27,87 28.85 46.63 34.24  45.80 30.57  26.25 31,92
Average 55,91 69.91 67,26 54,86

TNOTE: S D. = standard deviation.
910 order of sev;rxty, bcginniug with gontful syuptoun uomplaa ,
(uormal) :
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Table 9. Mean percent of normal performance for
FDC positions.

Position
FDO HCO Computer
Symptom
Complex? Mean S.D. Mean S.D. Mean s.D.
112111 100.00 0.00 100.00 0.00 100.00 0.00
113111 92.89 13.80 95.75 6.53 91.72 12,59
113121 74.10 28.09 77.94 25.60 82.08 20.52
114111 81.21 20.89 80.16 20.77 81.58 16.61
123111 82.31 26.21 76.83  30.87 72.79 28.20
211111 76.67 24.43 80.39 24,14 75.98 2}1.66
213111 - 83,58 20.61 81.91 18,17 84.85 14.60
224111 56.14 24,36 58.78 29.19 58.72 28.39
311111 80.76 21.47 81.19 19,25 82.83 16.40
Jlz2in 66,92 21.51 75.73 23.71 74.42 15,04
313 75.93 23,10 68.83 21,34 = 75.66 21.85
313112 59.69 21,93  69.6) 22.73 70.03 19,80
314112 53.25 23,65 » 60.11 28.06 61.65 24,17
314113 40,49 28.35 47.72 28.43 51.29 23,45
315113 49,70 26.32 52,56 30.75 55.3% 28,36
334231 34,34 25.07 44,51 29,67 45.16 28.08
411111 _ 78.65 20,23 . .-81,82 16.14 82.39 18.40
412111 - 15.8) 23,60 75.86  20.66 77.69 19.55
414111 © 72.6) 26,06 69,60 23,45 69.44 23,25
414112 . 62.38 25,28 - 66,01 22,64 ° 68,16 17,96
415314 24,42 23,04  31.73  32.68 27.72 21,93
513111 69,30 21,56 70,48 21,7 71.91 19.35
514111 59,86 21.36 59,19 25,29 60,59 23.69
.. Bis223 o 46,11 25,24 45,16 . 29.¢4 47,10 26.82
T 515311 e 58590 21055 : 59938 220?2 - 65030 20954
515431 : 40,62 21.54 44.75 29,02 - 46,97 24,11
BTS00 % I 69.00 26,07 68,20 - 27.89 - 68,30 28.42
- 5astuy - 47.66. 22,10 55.86 25.38 54,69 23.69
535111 43,11 21,19 48,70 27,15 53,07 22.98
- dverage 64.64 : 66.86 68.09

ﬂOTE: S-D - standard doviation.

Y0 order of severity, bcginning with uontrol aymptom
uowplgx (ioveal).
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Table 10. Mean percent of normal performance for
tank crew positions.

Position

Tank
Commander Gunner Loader Driver

Symptom
Complex? Mean  S.D. Hean S.D. Mean S.D. Mean  S.D.

112111 100.00 0.00 100.00 0.00 100.00 0.00 100.00 0.00

113111 97.64 6,96 96.95 9.80 96.63 7.69 97.26 '9.82
$13121 90.19 15.41  91.72 13.50 87.10 17.57 89.09 15,94
114111 75,27 22,94 81.47 18.58 74,34 23.88 78.13 23.87
123111 82,77 25.42 84.39 24.07 79,27 24.63 76.72 30.72
211111 92,39 15,60 92.75 16.08 93,89 13.25 95.04 12.65
213111 79.39 22,79 82,07 17.91 21,20 22,37 87.78 19,73
224111 61.34 32.04 66.33 32.45 63,72 30.42 66.85 30.52
311111 86.07 18.65 84.59 17.50 88,65 16.03 96.27 8.57
312111 79.73 22,64 81.68 20,94 83,23 20.88 83,63 22.14
313111 82.59 19,85 84.41 17.11 84,72 17.14 86.15 18.46
312 52,10 28,73 57,83 30,87 53,32 32,19 59.64 34.77
314112 44.75 33.392 °50.35% 35.09  47.39 34.91 51,20 36,57
314113 32,74 29,54  39.65 33,02 30,53 29,19 41,66 36,44
315113 33.59 31,33 41.92 34,99 27,96 23.61 33,05 31.99
334231 31.12 31.82 38,34 35.58 35,35 35.89  38.91 36.57
411112 73,25 29,82 76,11 20,44 79,95 20.89 65.66 19.90
412111 81.67 22.60 82,98 21.20 81.86 20,94 85.43 22.36
413111 75,86 20.53  79.73 19.40 80,05 21.38  83.54 20.64
414111 67,81 27,03 . 7).44 26.2)  63.8%5 27,43 70,76 26.96
414112 - 53,07 26,16 57,77 24,13 55,03 26.50 61,87 28,20

415314 16.59 23.20 17,67 26.42 16,37 24.88  23.61 32.54
513111 €3,80 30,15  69.72 29,12  70.08 28:41 - 73.8% 230.88
514111 52,01 24.46 62,59 29.72 56,01 25.02 68,85 28.55
935223 . 31,83 27.00 . 36,92 30.45  28.26 29,01  35.38 20.46
515311} 37,30 28,25 45,11 31.498  40.39 3%.89 . 42,25 29.82
515431 - 26,15 22,99 33.48% 27.45 28,57 28,19 36.57 31.82
o521 54,12 35,13 61.54 34,37  60.00 36,4} 66,89 16,18
525111 S 28,04 29.98  31.3% 34.00 29,13 33,16 22,35 36.08
535111 22,82 26,21 33.87 29.19 26,78 26,60 33,82 32.27

Average 60,57 - 84.49 6 .46 66,07

KDTE:  $.D. = srandard doviation.

ay v g 1a et ced ek A
Tn ovder of suverity, beginning with control a¥maton complox
{normal). ' . .
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Table 11. Mean percent of normal performance for
mounted TOW crew positions.

I

p Position

g
N Squad

o Leader Gunner Driver Loader

o Symp tom
9 Complex? Mean $.D. Mean S.D. Mean S.D. Mean S.D.
g

§ 112111 100.00 0.00 100.00 0.00 100.00 0.00 100.00 0.00
ki 113111 92.36 19.89 88.46 23.13 95.33 16.84 91.18 23.49
N 113121 85.03 24.75 81.74 28.10 91.46 19.81 88.53 24.35
q 114111 77.11 23.45 61.99 26.04 81.05 23.51 63.16 29.87
k. 123111 82.61 26.93 75.21 30.24 89.87 19,82 83.84 24.07
h 211111 91.34 21.56 90.95 20.70 95.12 17.54 92.21 18.56
;i 213111 80.36 26.98 62.86 29.53 87.12 21.06 77.68 24.73
4 ’ 224111 65.23 25.41 57.30 29.25 78.37 23.87 67.28 28,22
e 311111 86.19 20.01 79.80 23.66 92.85 12.30 89.28 19.16
5 312111 76.63 22.26 70.09 30.17 87.22 17.37 84.48 15.07

; 313111 74.50 24.27 70.39 25.07 92.83 10.99 83.79 23.30
X 313112 53.20 27.24 45.97 29.04 64,88 30.18 50.76 33.86
i 314112 52.84 30.21 42.78 31.57 59.10 34.33 44.26 36.a0
fﬂ 314113 42.86 31.36 31.85 31.14 48.01 35.50 22.95 34.33
;3 315113 33.69 28.99 27.78 28,19 43,77 35.05 24.71 31.84
B 334231 33.12 28.74 26.29 25.86 41.53 35.16 31.20 33.02
i 411111 77.50 22.72 71.82 28.80 93.76 12.42 87,19 13,53
A 412111 83.42 23.70 79.16 25.57 91.62 13.79 83.94 21,08
R 413111 74.33 26.07 63.06 26.28 85.37 20.65 76.77 29,92
q 414111 68.98 28.84 59.28 29.08 75.27 25,92 58.24 30.78
2 414112 50.88 28.17 42.17 28.82 61.76 35.30 48,76 37,22
fﬂ 415314 25.22 28.38 18.27 26.23 29.83 32.94 13,82 25,08
N 513111 61.84 28.19 53.81 32,10 74.15 26.93 66.35 232,00

514111 55.71 31,03 48.55 30.03 67.61 35.57 48.68 37.69

g? 515223 34.59 27.42 18.90 20.49 36.05 32.24 15,52 26,38
3] 515311 40.48 30.78 28.98 24.64 52.84 30.38 25,05 31.11
i 515431 29.35 23.12 22.26 22.78 35.64 31.89 20,17 27,21
o 521111 74.64 29.26 66.80 33,01 79,65 26,90 76.80 32.34
) 525111 43.63 32.85 33.15 31.98 46.38 37.83 19.94 33.03
{ 535111 40,06 28,87 28.48 27.37 44.5%4 36.25% 26,89 34.22
g’y

) Average 62.92 54.94 70,77 58.78

J

NOTE: 8.D. = standard deviation.

#1n order of severity, beginning with control symptom couwplex
- (normal),

25, | s
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Table 12. Order of symptom complex severity across
positions for four crews.

Symptom Complex Severity Ratings

by Crew?

Artillery All
Gun FDC Tank TOW Crevs
112111 112111 112111 112111 112111
311111 113111 113111 113111 113111
113111 213111 211111 211111 311111
211111 311111 311111 311111 211111
123111 413111 113121 113121 113121
313111 411111 313111 411111 213111
412111 114111 412111 412111 313111
213111 211111 213111 123111 412111
113121 113121 312111 312111 123111
312111 123111 123111 313111 411111
411111 412111 413111 213111} 312111
413111 313111 411111 521111 413111
114111 312111 114111 413111 114111
513111 51311} 414111 114111 521111
521111 414111 513111 224111 513111
525111 313112 224111 414111 414111
224111 521111 521111 913111 224111
313112 414112 514111 514111 3iill2
314113 515311 414112 313112 514111
514111 514111 313112 414112 414112
414111 3141)2 314112 314112 314112
314112 224111 515311 515311 515311
515311 315113 314113 314113 314113
414112 525111 3342131 525111 525111
315113 535111 315113 535111 315113
334231 515223 516223 315113 33423)
415314 314113 515431 334231 535111
5152213 515431 535111 516223 515223
535111 334231 525111 515431 515431
515431 415314 415314 415314 415314

NOTE: Order of symptom sets was detexrmined by
the sum of ranks for the percent of novmal perfor-
mance aeross erowmembers. Rank oxder agrecment
tasted across crews; Kendall's W= 0,93, x2(29) -
109.74, p < 0.001.

0 order of severity, beginning with control
symptom complex (normal).
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Table 13. Rank order consistency. of symptoms
across four. crews.

Tasks within Position®

Crew Position Kendall's ¥ xz
Artillery gun '

Chief of section —- -

Gunner 0.98 57.10

Assistant gunner 0.97 56.41

Loader o 0.96 167.87
FDC

"FDO 0.98 85.08

HCO 0.97 84.80

Computer 0.98 56.78
Tank

Commander 0.98 115.16

Gunner 0.98 85.31

Loader 0.99 57.21

Driver - -
TOW

Squad leader 1.00 77,63

Gunner 0.99 77.33

Loadev 1.00 ‘ 17.85

Driver ~ -

All Positions
within Crow?

Craw ‘ | Kendall's ¥ xz
Avtillery gun . 0.94 109.15
314 {.97 B4. 76

~ Tank 0.98 114.05
TOW ¢.98 113,52

" Rauk ovder counsistency -
BLYOSE CYOWS ' ﬁ 9; 109, !0

NOTE:  Based on avcvage aa:cunt of normal pere
Formance computed ageross uubjxcts ot 30 wympron
Ceonplexes, with vespouses in no efizct and camot
-do categories included. ﬁashes {=~) indicste
siugle ‘task only. '

- tan valuas of k are signilicaat at p < 0.001,
dt = ‘)9» . . )
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Table 14. Summary of average expected effects across 30 symptom
complexes on artillery gun crew tasks.

Mean
Responses in  Responses in Percent
Unaffected Incapacitated of Normal
Position Task Category (%) Category (%) Pexformance
Chief of section Receive fire order and call 31.75 13.49 55.91
Gunner Set deflection 44,76 13.38 72,07
Traverse tube and level bubble 36,51 13,81 68.19
Assistant gunner Set quadrant elevation 46,51 11,43 74.40
Elevate tube and level bubble 35.87 12.54 60.71
Loader Lift projectile to tray 30.48 29,37 48,99
Position and operate rammer 43,48 18.25 64.05
Place charge, release breech
block 32,86 23.02 56,20
Insert primer, close firing '
lock 35.40 11,90 62,33
Attach lanyard and fire 44.29 11,27 67.98
Swab tube and imspect hare 47.14 12.54 70.34

Table 15. Summary of average expected eifects across 30 symptem
= couplexes on FDC crew tasks,

Hean

Raosponses 1u- Reaponges la Poreent
. . Unatfected Incapagisated of Rormal
. Position Ta%k ' Laaﬁgory (i) Catogary (%) Parfornance
PO , ﬁunounca firc urder o EQ,VY .43 57,50
© Heview aalenlations ' 34,02 5.65 67.09
. Angeunpe Five mission 41,57 4,19 _ 69.32
WO Plot target lovatlon en chart Y 5,93 69,22
R - fvient defluction protyagior 40.92 5.2 69.79
Read vangs, deflection by . B
protractor ' 21,04 5.6% 61,99
Conputer  Calculate fuze aetoing,
deflacsion, quadvane
Llevat {on 32.03 4.92 75.63

Avnounce five comsands to gumer 2.0 4.0% 60,92
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Table 16. Summary of average effects across 30 symptom complexes
on tank crew tasks.
Mean
Responses in  Responges in Percent
Unaffected Incapacitated of Normal
Position Task Category (%) Category (%) Performance
Tank commander Issue fire command 34.38 13.92 53.10
Range the target 38.97 15,25 65.03
Press and lay gun for direction 34,71 15.42 5%.37
Issue subsequent fire command 36.63 14,03 64,70
Guuner Identify target 36.29 145,08 55,93
Aim and fire 42,22 14,00 69.95
Apply fire adjustment and fire 35.46 14.33 68.06
Loader Arn 49,73 14,67 63.81
Load and arm 28.95 19.81 59.05
Driver Stop 39.55 15.67 66.07
Table 17. . Summary of average expected effects across 30 sympLam '
complexes for wounted TOW task&. : v
- e
Responses da  Responges in - Parodnt
Unaffocted  Tneapacdtaced  of Rovaal
Posltion ' - Task ‘ Category {%) Category (%) Payformance
Squad leador  Designate azfmuth and tavger 36,69 R T es
: Command drdver to tivieg L . o
posicion _ o 40,35 1.5 62,44
Guunee _-$et auperolevation, erset, and ) - :
#lev 70 deg . N4 - 13,20 §7.89
Adjust magndficacon, acquire - ) :
target, arm mwd fire .17 12,60 0 62,98
Trach target laet 6 aue 25.08 11,95 66,06
Loader Reload ' o ;27,20 - 27.90 58.00
Bearrange ready vack TN 25.84 59,63
Driver Drive forward 4D £t and stop 12,92 70,77
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Table 18, Mean percent of normal performance
for combined crew.

Crew
Artillery :
Gun FDC Tank TOW

Symptom

Complex? Mean S.D. Mean S.D. Mean S.D. Mean S.D.
112111 100.00 0.00 100.00 0.00 100,00 0.00 100.00 0.00
113111 90,90 13,52 93.45 9.03 97.12 5.72 91.83 18,18
113121 78.22 25.70 78.04 22.65 89,53 12.91 86.69 21.57
114111 76.67 18.92 80.98 16.62 77.30 18.26 70.83 19.37
123111 77.79 27.31 77.31 26.09 80.79 22.82 82.88 22.05
211111 83.70 23.69 77.68 21.91 93,52 12.86 92.40 18.03
213111 82,84 13.53 83.45 15.56 82.61 17.34 77.01 19,88
224111 54.89 34.00 57.88 24.49 64.56 29.03 67.04. 20.85
311 90.90 13.01 81.60 14.82 88,89 11.99 87.03 15.35
312111 78.98 20,38 72.36 16.32 82.07 18.69 79.60 17.36
313111 77.80 23,48 73.48 18.93 84.47 14.51 80.38 15,55
313112 61.27 27.52 66.44 18.94 55,72 29.09 53.70 24.52
314112 49,33 34.53 58.34 23.86 48.42 33.66 49.42 28.42
314113 35.81 36.28 46.50 24,82 36.14 30,08 36.42 28,01
315123 39.44 30.90 52,54 26.94 34.63 27,20 31.8% 26.89
334231 28.10 -29.84 41,34 24.94 3%.93 32.686 33.04 27.88
411111 77.11 19.16 80.95 15.13 78,79 16,88 82,57 15.16
41211) 77,59 28,79 76.46 18.82 82.98 18,135 84.54 17.75
413111 76.76 22.06 B81.28 16,07 79.80 15,59 74.88 19,17
414111 57.79 131,15 70,55 21.0C 68,47 23,91 65.44 22.91

414112 50,07 - 25.72 65,52 19.49 56.94 23.41 50.89 26.83
415314 19,27 26,57 " 27.96 26.83 1B.56 25.13 21,78 23.44
813111 68.27 28,26 70.56 18.18 69,36 27.27 64.04 26,78
“514111 . 62,81 25,08 59,88 20.79 59,86 23.34 55,14 23B,46
515223 35,20 23,30 46,12 24.63 33.10 26.7) 26.27 20.92

515311 53.59 24,67 81.19 19.09 41,29 28,10 36.84 25,39
515431 30.06 24,62 44,11 22.M4 31,19 24.7% 26,86 21.82
521111 70,1 27.33 68.50 24,56 61.66 33.50 74,47 26,66
525111 37.6% 34.5) 52,74 21.33 29,67 31.94 35.78 27.91
535111 36.64 27.28 49,63 22.20 31.10 26,71 34,99 26.19
Average 61.99 £6.53 63.15 : 61.82

NOTE: S.D. = standard deviation. .

A order of severicy, begiuniug with control sywptom cowplox
(normai). ' '

70




Table 19, Summary of multiple regression analysis of
symptoms on combined crew performance.

Symptom 2
Component R B F

Fatigability/

weakness 0.3183  -0.242  191.387%
Fluid loss 0.3531 -0.299 406.1142
Upper gastrointestinal

distress 0.3900 -0.205  212.375%
Infection and bleeding 0.4108 -0.086 25,9853
Lower gastrointestinal

distress 0.4263  -0.167 122.6392
Hypotension 0.4290  -0.081 18,4718

Intercept constant 0.0001 ~-0.024 4.162P

NOTE: Adjusted R2 = 0.428, standard error = 23.885,
All values of B tested with F statistic; df = 1, and
355,

4p < 0,001,

by < 0.05.
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Table 20, Mean percent of responses in no effect and cannot do

categories for artillery gun crew positions.

Position
Chief of Assistant 7
Section Gunner Gunner Loader
Symptom No Cannot No Cannot No Cannot No Cannot
Complex? Effect Do  Effect Do Effect Do Effect Do
112111 100.00 0.00 100.00 0.00 100.00 G.,00 100.00 0.00
113111 71.43 0.00 76.19 0.00 76.19 0.00 52.38 4.76
113121 42.86 4.76 52.38 4.76 47.62 4.76 23.81 4.76
114111 57.14 0.00 42.86 0.00 38.09 0.00 4.76 9.52
123111 57.14 4.76 52.38 4.76 %2.38 4.76 19.05 23.81
211111 42.86 4.76 71.43 4.76 71.43 4.76 €1.91 4.76
213111 42.86 0.00 61.91 0.00 47.62 0.00 14.29 4.7¢6
224111 19.05 14.29 28.57 19,05 23.8) 19,05 9.52 38.09
311111 66.67 0.00 85.71 4.76 85.71 0.00 38.09 4,76
312111 42.86 0.00 47.62 0.00 47.62 0.00 28,57 4.76
313111 42.86 4.76 47,62 4.76 42.86 4.76 23.81 19.05
313112 28.57 9.52 23.81 9,52 19.05 4.76 4.76 19.08
314112 9.52 14,29 14.29 19.05 19.05 19.05 19,05 42,86
314113 9.52 38.09 14.29 42.86 9,52 42.86 9,52 61,91
315113 9.52 23.8) 14,29 28.57 4.76 28.57 0,00 57.14
334231 4,76 52.38 4.76 47.62 4.76 42.86 0.00 66,67 .
411111 42.86 0.00 52,38 0.00 38.09 0.00 14.29 9.52
412111 52.38 4.76 52,38 4,76 57.14 4.76 23.81 14.29
41311) 33.33 4.76 38.09 4,76 33.33 0.00 9.52 - 4,76
4141102 23.8) 9,52 19.058 9,52 14.29 9.52 9.52 31,33
414112 9.52 19.05 9.52 14.29 4.76 9,52 0,00 38,09
415314 4.76 61.91) 0.00 61.91 " 0.00 61,91 0.00 76,19
-81311) 28,57 4.76 33.33 4.76 33.33 4.76 19,05 23.8}
514111 23.81 4.76 23.81 4,76 23.81 4.76 4,76 - 23.8)
535223 9.52 23.81 9,82 19,095 4,76 14,29 0.00 76,19
515310 - 14,29 9.52 9.52 9.52 9.52 4.76 4.76 42.688
51541) 4.76 23.81 4.76 23.81 9.52 3.81 4,76 61.91
521111 38.09 4.76  42.86 - 4,76 42.86 4. 76 19.05 19,05
52511 9.92 38,09 14.29 42,86 “4.7% 38,09 0.00 61,91
535111 9.52 38.09 14.29 42.86 4.76 38,09 0.00 52.38

avegage 31.75  13.49  35.40 13,97  32.54 12.54 17.30

30.00

%1n order of severity, beginning with coutvol syuptom comples
(normal). S o

sumam e




Table. 21. Summary of multiple regression analysis for
artillery gun crew positions.

B Weights for Position

Symptom Chief of Assistant
Component Section Gunner Gunner Loader

Upper gastrointestinal

distress -0.150% -0.116°  -0,1258  -0.131@
Lower gastrointestinal .

distress -0.165%  -0.1952  -0.173%*  -0.1362
Fatigability/

weakness -0.1582  -0.1662  -0.186%  -0.246%
Hypotension -0.042 ~0.064 -0.033 -0.056
Infection and bleeding  ~0.144d -0.107¢  -0.122b  -0.089
Fluid loss -0.270% . ~0.3083  -0.307%  ~0.2463

Adjusted R? 0.28 0.30 0.29 0.29

F (6, and 602) 38.493 42,774 43.028 43.182

Standard error 30.93 29,05 28,12 33.62

NOTE; Values of B tested with F stétistic, df = 1, and\602.
p < 0.001. '

by < 0.01.

“p <.0.05.
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Table 22. Mean percent of responses in no effect and cannot do
categories for FDC positions.

Position
FDO HCO Computer

Symptom No Cannot No Cannot No Cannot

Complex? Effect Do Effect Do Effect Do
112111 100,00 0.00 100,00 0.00 100.00 0.00
113111 73.91 0.00 65.22 0.00 60.87 0.00
113121 39.13 0.00 34,78 0.00 34.78 0.00
114111 39.13 0.00 26.09 0.00 26.09 0.00
123111 60.87 0.00 34.78 8.70 21.74 8.70
211111 30.43 4.35 17.39 4.35 13.04 4,35
213111 47.83 0.00 26.09 ¢.00 17.39 0.00
224111 4.35 4.35 4,35 13.04 4.35 13.04
il 39,13 0.00 21.74 0.00 21.74 0.00
jlainl 13.64 0.00 22,713 0.00 9.09 0.00
313111 26,09 0.00 8.70 0.00 2l.74 6.00
linz 8.70 0.00 8.70 0,00 8.70 0.00
Ji4il2 4.35 4.35 4.35 4.35 8.70 4.35
314113 4.35 13.04 4,35 13.04 4,35 8.70
315113 4,35 4.35 4,35 13.04 4.35 8.70
334231 0,00 17.39 0.00 21.74 4.35 17,39
411111 26,09 0.00 26.99 0.00 39,13 0,00
412111 29.17 0.00 16.67 0.00 20.83 0.00
413111 34.78 0.00 21.7¢ . 0,00 30,43 0.00
414111 : 26069 0;00 8'70 0-00 17039 ' 0560
414112 - 713,04 - 0,00 8.720 0.00 4,35 0.00
415314 0,00 30,43 4,35 39.13 0.00 43.48
-5l 17,39 0.00 8,70 0,00 ©13.04  0.00
-5 411 - 8,70 0.00  4.33 4.35 ~4.39 . 4,35
515223 - 0,00 8.70 0.00 17.39 0,00 13.04
51531y - 4.35 0,00 " 0.00 4.35 8.70 - 0.00
521111 21.74 4.35  13.04 4.35 i3.04 4,3%
525111 4.35 4.3 4,35 8.70 0.00 8.70
535111 0.00 4.35 V.00 13.04 .00 4,35
Average 22,73 3.61  16.82 6,08 17.28  5.07

Y70 order of severity, beginning with control symptom complex
(normal). A
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Table 23. Summary of multiple regression analysis

for FDC positions.

B Weights for Position

Symptom .
Component FDO HCO Computer
Upper gastrointestinal
distress -0.147%  -0.143%  -0.118P
Lower gastrointestinal
distress -0.2308 -0.165% -0.2318
FPatigability/ '
weakness -0.076  =0.116° -0.079
Hypotension -0.098  -0.089  -0.143P
Infection and bleeding -0.119¢ -0.079 -0.050
Fluid loss -0.3502  -0.269% -0.325°%
Adjusted R° 0.30 0.23  0.27
F (6, and 660) 48.02%  40.31%  42.14
Standaxd error 23.83 24,97 22.40

NOTE: Values of B tested with F statistic,

df = 1, and 660,

< 0,001,
' bp < 0.01,
‘Cp < 0.05.
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Table 24, Mean percent of responses in no effect and cannot do
categories for tank crew positions.

Position
Tank
Commander Gunner Loader Driver
Symptom No Cannot No Cannot No Cannot No Cannot
Complex? Effect Do Effect Do Effect Do Effect Do
112111 100,00 0.00 100,00 0.00 100,00 0.00 100,00 0.00
113111 - 82.50 0.00 85.00 0.00 77.50 0.00 92.50 0,00
11312) 60.00 0.00 62.50 0.00 52.50 0.00 62.50 0.00
114111 22,50 0.00 37.50 0.00 25.00 2.50 42.50 2.50
123111 50.00 2.50 60.00 2.50 45.00 2.50 52.50 7.50
211111 70,00 0.00 72,50 0,00 72,50 0.00 §5.00 0,00
213111 42.50 0.00 32,50 0.00 40.00 0.00 67.50 0.00
224111 20.00 12.50 27.50 12.50 20,00 10,00 27.50 10.00
311111 40.00 0.00 42.50 0.00 52.50 0.00 82.50 0.00
312111 42.50 0,00 42.50 0.00 42.50 05.00 57,50 0.00
313111 38,46 0,00 41,03 0.00 38,46 0,00 58,97 0,00
313112 7.50 12,50 7.50 15,00 10.00 15.00 27.50 17.50
314112 10.00 25.00 10,00 25,00 7.50 25,00 17.50 27.50
314113 S 2.50 30,00 2,50 32,50 0.00 35,00 190,00 37.50
315113 2.50 30,00 5.00 30.00 0.00 30,00 2.50 40,00
33423 , 2.50 37.50 5.00 37.50 5.00 37,50 12,50 40,00
411111 22.50 0.00 25.00 0.00 35,00 0.00 60.00 0.00
41211y 47.5%0 0,00 42.50 0.00 40.00 0.00 62,50 0,00
413111 22,50 0.900 30,00 0.00 30.00 0.00 52,50 0,00
- 414111 30.00 2.50 30,00 2.5%0 15,00 5,00 32.50 5,00
414112 10,00 7.%0 .50 7.50 7.50 7,50 0 22.%0 7.50
415314 0 0.00 60.00 0.00 65,00 0.09 60.00 7,50 60,00
513111 20,00 7.50 30,00 7.5 22.50  7.50 - 47.%0 7,50
514111 7,90 5.00 ‘5,00 7.5%0 $,00 7.50 30.00 7.50
515223 ~ 5,00 30,00 5,00 32.50 2,50 35,00 7.50 35,00
515311 ¢.00 25.00 7.59 25.00 2,50 27.50 5.00 25.00 .
© 515431 0.00 25,00 0,00 32.50 2,50 32.50 5.00 32.9%0
521111 S 22,50 17.50  25.00 17.50 20.00 17,50 37.50 17.50
525111 - 2.50 ¢45.00 2.5%0 47.50 2.50 45.00 10.00 50.00

53511} 2.50 32.50 2,50 135.00 2.50 32.50 7.50 40.00

Average  26.20 13.58  28.20 14.50  25.87 14.50  39.55 15.67

In ovder of severity, beginning with control sywplom complex
© - (normal). , _ , ' '

76




Table 25. Summary of multiple regression analysis
for tank crew positioms.

B Weights for Position

Symptom  Tank
Component Commander Gunner Lorder Driver

Upper gastrointestinal

distress -0.2398  -0.219% -0.195% -0.1412
Lower gastrointestinal -
distress -0.188%  ~0.2112 -0.181% -0.1972
Fatigability/ )
weakness -0.229%  -0.1748 -0.2728 -0.258%
Hypotension -0.097b  -0.7752  -0.069¢ -0.100D
Infection and bleeding  -0.043 -0.019  -0.050  -0.025
Fluid loss -0.2863  -0.305% -0.3118 -0,2793
Adjusted R’ 0.42 0.38  0.43 0.3
F {6, and 1152) 138.84% 118,152 145,648 113,448
Standard error 26,38 26.87 26,01 28.40
NOTE: Values of B tested with,F~statistlé. df~=—1,_and‘1152;
4 < 0.001. ‘ ‘
bp < 0.01.

“» < 0,05.




Table 26. Mean percent of responses in no effect and cannot do
categories for mounted TOW crew positions.

Position
Squad :
Leader Gunner Driver Loader
Symptom No Cannot No Cannot No Cannot No Cannot
Complex? Effect Do Effect Do Effect Do Effeect Do
112111 i00.00 0.00 100.00 0.00 100.00 0.00 100.00 0.00
113111 80.49 2.44 70.73 2.44 85.37 2.44 70.73 4.88
113121 65.85 2.44 58.54 2.44 73,17 2.44 63.41 4.88
114111 31.71 0.00 14.63 2.44 46.34 2.44 14.63 12.20
123111 63.41 2.44 51.22 4.88 63.41 2,44 41,46 4.838
211111 80.49 2.44 75.61 2.44 85.37 2.44 70.73 2.44
213111 51.22 0.00 24,32 2.44 58,54 2.44 19.51 4.88
224111 24,39 2.44 19,51 4,88 34,15 4,88 12,20 9.76
311111 58.5¢ 0.00 46,34 0.00 68,29 0,00 60.98 2.44
31211 41.46 0.00 34.1% 0,00 53.66 0.00 34.15 0.00
313111 36.59 0.00 26.83 0.00 60.98 0,00 36.39 4.88
313112 9.76 2,44 12,20 7,32 19.51 9.76  9.76 24.39
314112 19.5) 9,76 7,32 21.95 17,50 20.00 4.68 36,59
314113 12,20 14.63 7,32 31.M 9,76 29.27 4,88 63.41
315113 7.50 20.00 7.50 32.%¢ 10,00 30.00 . 2.44 §6.10
334211 4,88 24.39 = 0,00 39.02 7.32 34,15 2.44 46,4
411111 - 36,59 0.00 31,71 4.88 73,17 0.00 34,15 0.00
412111 60.00 0.00  50.00 0.00 67,50 0.00 37.50  2.50
413112 . - 39,02 0,00 19.51 0,00 48.78 0,00 249.39 9.78
414111 35.00 2.50 20,00 2.50 32,50 5.00 12,50 15.00
414112 - 7,32 4.88 4.83 17.07  .19.5) 17,07 4.88 1.7
- 415314 ?7.32 31,7} 2.44 53,68 2,44 48.78 0,00 73.17
513111 21,95 2,44 - 19,51 7,32 29,27 3,88 - 14.63 14.6)
514111 S 17,07 9.78 9.76 14,63 31,71 17.07 - 9,76 31,71
515221 2,44 14.63 0,00 43,90 . 4.88 34,15  0.00 68,29
515311 9076 12,20 - 2,34 24,95 7,32 14,83 2.44 51,22
515431 2,44 17,07 2.44 3415 4.88 36.59 0.0 56.10
521311 51,22 2,44 36.5% 3.88 46,34 §.88  43.9C 9.76
535111 17.50 17,50 7.50 32.56  )12.8%0 32,50 5,00 70,00

53511 ©o7.32 12,20 4,88 29,27 12,20 29.27 0.00 56.10

In ovder of severity, beginniog with control syaptom complex
(norwal). , , - v




Table 27. Summary of multiple regression analysis
for mounted TOW positions. ‘

B Weights for Position®

Symptom Squad
Componeni, Leader Gunner Loader Driver

Upper gastrointestinal

distress -0.185>  -0.181b  -0.164b  -qQ.154P
Lower gastrointestinal

distress -0.108®  -0.089¢  -0.079¢  -0.121P
Fatigability/

weakness -0.215P  -0.274P  -0.345P  -0.235P
Hypotension - -~0,084  ~0.062 -0.073¢  -0.078d
Infection and bleeding -0.099°  -~0.086¢  -0.0674  -0.112P
Fluid loss -0.262P  -0.238P  -0.2520  -0.281P

Adjusted R 0.33 0.34 0.42 0.35

F (6, and 1182) . -98.23b 103.48P  141.61b  107.39P

Standard error 27.37 28.43 29.91 27.61

NOTE: Values of B tested with F statistic, df = 1, and 1182.
4Based on 30 symptom complexes.

b, < 0.001.

“p < 0.01.

d5 < 0.05.
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Table 28, Mean percent of responses in no effect and cannot do
categories for ordinary tasks.

Ordinary Taskb

: S 2 3 ' 4 5 8
Symptom No Cannot No - Cannot No Cannot Nn  Cannot Ro  Cannot No Cannut
Complex® Effect Do  Effect Do  Effect Do  Effect Do  Effect Do  Effect Do

n2m 46,28 0,00 40,50 0,00 42,15 0.00 45.90 0,00 41,32 0.00 52.46 0.00
© 13 47,15 0.81 46,34 1,63 3577 0,00 37.90 0,00 33.33 1.63 47,97 0.00
N3N 29,84 3,23 28,23 4,84 17,89 4,06 1613 4,03 18,70 4,06 .30.64 0.8]

Han 8.07 10.48 8.13 11.33 8,80 7.20 8.00 6.40 10,40 8.80 29.60 1.60

123111 28,45 8.94 25,20 12,20 15,45 8,13 10.48 8,87 12,20 10.57 34.68 3.23

a1 42,74 3,23 40,16 4.0 27.64 2,44 26.61 3,23 21,95 2.44 41,13 0.8

311 20,33 2.44 14,63 2.44 . 19.36 0.81 16,06 2,40 21,77 1.61  30.40 0.80

24 7,26 18.55 7,26 21.77 5.64 16.93 4,80 16,00 10.48 17.74 23,20 8.00

MM 34,15 2,44 29,27 1.63 28,69 1.64 30.89 0.81 33,61 0.82 39.84 0.00

am 17,21 1.64 15,70 .48 8,94 3.2 8.87 3,23 10,57 3,25 20,19 0.8!

AP 21,14 2,44 19,01 165 14,75 0,82 17.21 2,46 16,39 1.64  26.02 0,00

N3z 7.32 22.76  7.38 24,59 5.60 19.20 1.61 15,93 3,20 16,00 18.40 7.20

314112 8,20 33.61 9.09 3.7 3.23 28.23 4,00 25,60 4,03 25.00 13,60 13.60

314113 .25 61.79 4,10 59.02 1,63 49,59 2.4 44,72 2,44 47.15 9,02 20.49

31sN3 0.81 58.54 0.81 58,54 2.42 46,77 0.81 39.84 0.00 45.97 8,07 17.74

3342 2,42 58.87 3.23 59.68 0.80 47,20 0.00 42,40 0,80 48,00 6.45 26.61

a1 17,89 3,26 1545 5,69 21,77 0.81 3t.20 1,60 31.20 2,40 32,80 1.60

iz 20,16 3,23 18,55 4,03 12,20 4.8 N,29 4,84 8.24 4,88 28.23 1.6

a3 18,03 2,46 18,03 4,10 14,52 2,42 12,00 3.20 16,93 2,42 28,80 1.80

aan 8.13 12,89 8.20 18,03 4,03 1.13 5.69 15.45 6.45 16,13 16,13 5.64

414112 4,06 22,76 3.23 25.81 4,80 20.80 3.20 21.60 5,60 23.20 12,80 8.00

415314 1.61 72.58 1.61 73.39 0,81 65,85 1.61 59.68 3.25 62.60 5.64 32,26

513N 12,20 13.82  13.01 15.45 8.13 9.76 6.45 8,07 4,88 8,94 19,36 1.6

5141 4,80 20.33 4,84 24,19 3,20 15.20 4,80 16.80 7.20 18,40 15,20 6.40

515223 4,03 62.10 4,06 70.73 1.61 50.81 0.81 41.13 0.81 48,39 1.63 20.33

§1831 3.23 48,9 1.61 S2.42 5,60 37.60 0.81 30.64 1.61 34,68 15,45 10.57

5165431 0.82 68.03 1.64 68.03 3.25 40,65 2.44 36,859 4,88 34,96 5.74 16.39

521111 14,63 14,63 12,20 17,07 8.94 13.01 8.07 14,52 10,57 16,26 20,97 5.64

526111 1.63 60.98 1.63 60,98 0.82 50.82 0.9 43,90 2,44 4715 8.94 17,07

5361 3.23 54,84 2,42 60.48 1.63 41,46 0.00 36.89 3,23 45,16 8.07 16,13

Average 4,64 25,17 13,52 26,70 11,00 20,22 10.69 18,39  11.64 20.01 21,85 8.22

81n order of severity, beginning with control symptom complex (normal).

bFor description of tasks, see p. 48.
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Table 29. Mean percent of normal performance for ordinary tasks.

Ordinary TagkP

Symptom 1 2 3 ) 4 5 6 .
Complex® Mean ~S.0. Mean TS.0. Mean S.D.  Mean  S.0. Mean  S.0.  Mean  S.0.

MM 83,18 20,77 81,05 20,38 74,84 26,77 76,13 28.41  75.86 26.11 80,25 25,82
3 82,44 21,87 80.62 23.28 73,23 26.82  71.55 29.49 68,95 29,17  77.94 27.19
‘UNA 71,80 26,00 71,09 26,85 57.25 29.29 53,32 30.17  53.51 30.37 69.16 27.36
NN 52,07 28,21 50.12 28,00 44,52 27.63  35.90 28,31 45,35 29,37  65.22 30.47
123111 65,92 31,45 62,25 32.83 52,92 31,48 44,43 30.32 44,05 30.77 67.80 30.73
MM 76,71 26,31 76,13 27,29 66,80 28,10  61.02 32.27 60.39 29,08 73.79 27.11
21311 66,92 25.28 63,58 24,15  59.64 28,26 54,30 31.05 61.32 29.68  68.34 28,74
224111 48,03 29.29 45,27 31.52 37,13 28.09  30.88 27.77  36.11 3,23  61.62 30.95
AN 75,69 24,50 74,14 24,41 68.58 27.29  65.70 31.07 69,97 28,50  73.83 28,11
3121 65,07 23,78  63.02 25,14  49.15 27,41 42,70 27.86 49,12 27.76  64.71 28.05
AN 68.05 24,42 65,92 24.43  57.12 26,90 53.52 30,93 57,05 27.94 67.15 26.06
312 42,74 30.86 41.82 31.70  33.46 27,10 26,72 24,79 32.43 26,20 54.93 30.40
314112 38,11 32,91 37.52 33.87  29.12 26.46  23.11 25,71 26,65 25,80 52.48 31.39
31¥N3 18,41 27,80 20,91 30,12 16,34 22,75 14,90 22.25 15,15 21.61 43,80 31,42
513 19,14 25,94 18,09 25,90 16,11 22,06 12,61 18,79 13.74 17,63 40,44 29.39
334231 19,53 26,28 19,51 27.66 16,33 20.41  10.92 15.09 14,29 19,15 36,83 31.37
41111 65,29 24,08  61.82 27.29 62,16 26.88  65.58 31.37 66,29 29.85  €5.3¢ 39.86
Q1211 §6.29 26,05 63,32 26.62 52,37 27.04  47.37 29,38  47.87 27.86  65.50 29.12
Q3N 4,21 25,94 61,84 27,11 54,26 27,50 47,83 30,13 56,20 29.68  65.79 29,27
Q14N 46,78 29,75 47,77 30,19 36,17 26,59  30.17 26.87 35.34 28,88 56,82 29,64
414112 01,38 29.15  38.09 29.7% 31,61 26,95  23.72 24,84  29.53 27,49  50.33 30.43
415314 10,95 21.64 10.99 21.85 10,17 19.16 8,59 16.85 10,84 21.37 29,92 29.09
S1311 52,99 29,70 51,78 .02 43,04 27,52 35,89 28.53  40.66 26,99 59,43 28,43
S1411 42,51 29,27 41,65 30,15 34,52 25.27 28,16 26,71 .33.55 28,62  53.58 29.9)
515223 16,27 25,78 13,77 25.78 12,68 18,58 11,60 17,07  13.93 19,19 32,54 25,54
S15311 22,5 26.59 21.47 26,79 .21.73 26,23 15,15 19,08 19,24 22,69 43,87 31,72
515431 10,97 19,17 12,63 22,43 16.02 22.06 15,14 21,29 18,57 25,22 31.38 27.75
S 86,13 .65 83,27 32,58 46,50 30.53 40,62 31.18 42,27 31.95 60,75 230.60
S25111 20,26 20.16 19,46 28,33 16,01 22,13 12,96 19,46 15,58 22,31 43,70 30.63
S35111 20,70 27,14 18,21 26,50 17,14 21.2s 12,03 1576 15,84 22,94 40,21 29,88

Average 47.70 46.24 40.24 35,75 38,99 56,54

NOTE: 8.D. = standard deviaticn.

a
In order of severity, beginning with control symptom complex (normal),
bFor description of tasks, see p. 48.
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Table 30. Summary of multiple regression analysis
for six ordinary tasks.

B Weights for Tasks

Symptom

Component 1 2 3 4 5 6
" Upper gastrointestinal
distress --0,177  -~0.176 -0.172 ~0.150 -0.143 ~-0.155
Lower gastrointestinal ' :
distress : ~-0.116 -(.127 =0.105 -0.107"° -=0.126 -0.074
Fatigability/ - '
weakness -0.286 ~0.273 ~0.307 -2.337 -0.306 -0.143
Hypotension ~0.072 -0.065 - - - -0.055
Infection and bleeding -0.081 -0.074 -0.085 -0.058 -0.068 ~0.091
Fluid loss -0.234 -0.228 -~0.220 -0.182 -0.213 -0.184
Adjusted R 0.37 0.3  0.33  0.32  0.31  0.18
F (6, and 3742) 373,692 343,708 311.978 344.463 336,312 139.58
Standard error 27.57 28.16 26.48 27.12 27.42 29.30

NOTE: Values of B tested with F statistic; df = 1, and 3742; signifi-

%p < 0.001.

82




REFERENCES

~

Aono, G, H., H. L. Brode, and R. Washton-Brown, Initial Human Response
to Nuclear Radiation, Pacific-Sierra Research Corporation, Note 477,
April 1982 (subsequently published as DNA-TR-81-237 and Chap. II of
PSR Report 1241).

Cronbach, L. J., "Coefficient Alpha and the Internal Structure of Tests,"
Psychometrzka, Vol. 16, No. 3, September 1951, p. 297.

Dalkey, N. C., et al., Studies in the Quality of Life-Dciphi and 'esuszcn-’ff"
Making, Heath and Company, Lexington, Massachusetts, 1972. .

Edwards, A L., Statistical Methods for the Behavioral Sciences, Holt,
Rinehart and Winston, New York, 1963.

Guilford, J. P., Psychometric Methods, McGraw-Hill, New York, 1954.
Kendall, M. G., Rank Correlation Methods, Griffin, London, 1948,
Morgan, B. B., Jr., and L. G. Cruser, Performance Effects of Sickness and

Symptomatology: A Review of the Literature, Report 82-1- 2, Organization
Researrh Group of Tidewater, Inc., Norfolk, Virginia, June 1982.

83




84




Appendix A

e . o ~_SAMPLE QUESTIONNAIRE

' RERRRNE i :
‘ Appendix A ihcludeé examples of the format common to all four ver-
s gisionsjéf the questionnaire~?it§ additional paragraphs and pages inserted
N e ~“Iwhenever the text differedfforJthé“different types of crews. Common
o - N \\ L e PO
“ov oy format for the questiomnaire 1s: . .|

) Demographic-questiéns {e.g., for gun crew).;

e Crew-peculiar demographic questions forfgpc;';ank, and TOW
crews. | S S y;%;”"

e Instruction sheet (e.g., for;gdnfcrew).-A"?'

e Crew-peculiar instructions-for Enc,,gank,fépg;Tow_qxgwa‘

Also included is one example of the forrat for the-ﬁues;ionhaixe '
pages, with additional segments where the format was crew-peculiar,

85




{

ey B T LN

| 5

PR AW ]

e

cir_ Do

R

DEMOGRAPHIC QUESTIONS ON GUN CREW QUESTIONNAIRE

To help us to understand the characteristics of this group, we are asking
you to supply some information about your military experience. Please

note that ail your questionnaire responses will be strictly anonymous and
there will be no attempt to link these responses to you as an individual.

The answers to the information below will be used only for descriptive

purposes.

Please supply the following information about yourself:

Your present grade and MOS?

How long have you been in the Army?

How long have you been in artillery?

Have you been in combat? Yes No When
Have you been in artillery combat? Yes No
When
Have you served as a: When? How long?

Chief of Section

Gunner

Assistant Guuner

#1 Loader

Approximately how many men have you supervised on 155 SP Gun Crews?
2 5 10 20 50 More than 50

Briefly describe your military duties during the past year:
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CREW-PECULIAR DEMOGRAPHIC QUESTIONS ON QUESTIONNAIRE

FOR FDC CREWS

Have you served as a: When? How long?
FDC HCO

FDC Computer

Approximately how many crewmen have you supervised in FDCs?
2 3 10 20 50 More than 50

FOR_ARMOR CREWS

How long have you been in Arxmor?

Have you been in combat? Yes No When

Have you been in armor combat? Yes No When
Have you served as a: When? : How long?
Tank Commander
Gunner
Loader
Driver

Approximately how many crewmen have you supervised in Arwor?
2 5 10 20 50 More than 50

FOR_TOW CREWS

How long have you been in anti-armor?

Have you been in cowmbat? Yes ~ No When

Have you been in anti-armor combat? Yes No When
Have you served as a: When? How long?
Squad Leader
Gunner
Loader
Driver

Approximately how many crewwen have you superviscd in Mounted TOWs?

2 5 10 20 50 More than 50
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INSTRUCTION SHEET FOR GUN CREW QUESTIONNAIRE

INSTRUCTIONS

You are asked to give your best judgments regarding the ability of
combat-ready soldiers to perform basic tasks under various conditions of
illness. Performance is defined here as the amount of time needed to do
a task such as load, arm, aim, track, etc.

On the questionnaire will be listed a set of several basic military
and nonmilitary tasks. For convenience, a "usual" time is listed next
to each task for you to use as a reference. The "usual" time refers to
the number of seconds needed for a healthy (nonsick) crew member to-per—
form that task. T

I will describe several different sets of symptoms which are associa-
ted with various dosages and time intervals of radiation. " ,

For each estimate, think about the symptoms described. On tﬁdibasis :
of your experience with soldiers you have supervised and observed; eﬁ;i- L ‘
mate the number of seconds you think it would take for a typical~9r-§vér§gé'\‘,.

soldier to pexform the task. Do not worry about being consistent frow - MR
_ symptom to symptom ~ rather just consider the particular symptom set and:
task you are vating and use your best judgment. ‘ )

In addition, there are no right or wrong aunswers for what we are ask-
ing. Different individuals way react differently to the various levels of
illness.

Por the purpose of this questionnaire assume that this is the situvation:

o The crew has been actively engaged in a battle in which tactical

uuclear weapons have been used and the crew has been exposed to
radiation.

e Creow mewbers are all well trained and experienced, ave well led..

and wotivated to do their best. They expect a call for fire at
this time and are prepared for it.

e It is daylight and the crew members are not wearing MOPP gear or

other protective gear (such as masks).

o The crew is called upon to perform an immediate suppression mission

on an unplanned target, where responding quickly is essential,
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e The weapon is a 155um self-propelled Howitzer M-109. Obtaining
the projectile, cutting the powder and setting the fuze do not
delay other tasks.

e A change of 100 mil in both azimuth and elevatiom is required for

the maneuver.

Here is an example of the format you will be using to make your

ratings:
How much longer do you think it would
The usual take a crew man to do each task if he
?
time for ha@ these symptomg. |
i:c:bgiiE Increase | Could not
: * No increase in time do it
in time (sec) at all
Task 1 X sec
Task 2 y sec
Task 3 2 sec

For each rating you have three options. Given the symptom and task
you wmay feel that: |

(1) the task would not take any longer from the usual time. In
that case, check the box in the coluwn labeiled "No increasc
in time." » 7 ,

(2) the task would take longer than usual. In that case, estiwmate
the number of scconds you think it would take and write that
number in the column labelled “Iacrease in time."

(3) the task could not be performed, In this case, you would check
the box in the column labelled "Could wot do it at all.”

For three of the noumilitary tasks, you are asked to make a somewhat
different judgment, which is how wany times you could continue to perform
the task. When we work through the example, 1 will deservibe this task more.

Finally, after you have wmade your estimates, you are asked to estimato
your confidence on the following scal

1l 2
None Not Much

4
.

]

[#5

4 5

Some A LOt Certain

Please rate how much confidence you have by circling che appropriate
uumber,
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CREW-PECULIAR INSTRUCTIONS FOR FDC, TANK, AND TOW CREW QUESTIONNAIRES

FDC CREWS

° The crew is called upon to perform an immediate suppression
mission on an unplanned target, where responding quickly is
essential.

. The target location is given in grid coordinates.

» A manuval procedure with handheld calculator assist is used. No
FADAC or TACFIRE support,

TANK CREWS
. Defensive mission. Start from turret defilade
. The action involves acquiring target, advancing 20 ft., stop,
and fire, '

. Stationary taank/moviug target. Precision range.

TOW CREWS 7
~ For the purposes of this questiomnaire assume that this is the situation:

. It is daylight and the crew nenbers are not wearing MOPP gear
or other protective gear (such as wasks).

P 'The erew has been actively engaged in a battle in whieh tactical
nuclear weapons have beew used and the crew has beew exposed to
radiation, but are not otherwise.injured,and.chare has been wo.
damage to theiyr cquipwment.

e - Crow membors ave all well tvained and esperienced, arve well led,
and wmotivated to do theiry best. Thoy expect an engagement at
this time and are prepared for it. ' | '

° The crew has positioned their vehicle on the approach rvoute of a
formation of enemy tanks. They intend to engage the tanks one-by-
one, starting at waximws range, and continue fiving uwatil forced
to withdraw.

. They will wove from one firing position to mwother betweeu re-
loadings, but the vehicle will be stationavy during reloading.

. Fiving positions are somewhat more thun a huundred meters apart,

and are uwprepared but well wmarked.
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On one of the military tasks you are asked to estimate the ability of
a typical crew member to track the target at a distance of 3 km during
missile flight when he is sick. For this question, assume that a healthy

crew member has a 90% chance of staying or the target during the last

6 seconds of missile flight.

Here is an example of the format you will be using to make your ratings:

Estimate the chance of staying on the target during the last 6
seconds of flight (90% usual chance) .

For this question please enter in the space provided your estimate of
the chance that the sick crew member would stay on the target'dﬁring the
last 6 seconds of flight. If you think that he could not track at all dur-
ing the last 6 seconds, then please write in "0". '

In addition to the TOW tasks, you will also be asked to make ratings
for several ordinary (nonmilitary) tasks, I will describe these tasks
when we step through the example. Here is the format for four of these
tasks:

1. How many flights of stairs could a crewman climb quickly -
~ before. becoming breathlesa’

flights

2. How long could a crowman koep walking at a br;sk pace
before his lebs got tived? :
winutes

3. How many heavy boxes could a crowman keop lLifuing from the
floor to a table before he would have to stop aud rest?

boxes

4o How loupy would it take a crowman to open a sxmplc 3-auumber
combiuac1on lock?
soconds

Please take a pencil now gnd write in bow long ox how many times you
think a typical crewman could do these ordinavy tasks if he were not sick.
Finally, after you have wmade your estimites,. you axe asked to esti-

‘mate your confidence on the following scale:

1 ' 2 3 ' 4 5
Nong Not Much Some A Lut Certain

Please rate how much coufidence you have by cireling the appropriate
number.
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EXAMPLE OF SYMPTOM COMPLEX PAGE FROM GUN CREW QUESTIONNAIRE

i
DESCRIPTION OF ILLNESS:

Vauseated; considerable sweating swallows frequently to
avoic vomiting; somewhat tired with mild weakness.

CREW TASKS
How much longer do you think it
would take a cresman to do each
The usual | task if he had these symptoma?
time for
TASKS each task Increage § Counld not
is about: | No increase | in time da it
CREWMEHBER in tine (sec) at all
CHIEF OF SECTIGN
Recedve five order and
cal)l quadrant elevation, 1 aec
deflection prajectile, aee
«harge, fuze
GUNNER
Sex deflection ? see
Beverse tube and level T eee
hubble -
ASSISVART GUNNER
$et quadrant elevatien ¥ see
Blevate tubo and level e
tubhle ¥ se
2 toaRe
Life projectile te tray -2 e
Pastrion amd aperate § st
hydraulle vawasy
Plaze ehatge ond Yelouse P sie
Braaeh bleck o
Fravee priwer sad slese | .5 oeo
€1e2ae loek .
attazh lasyard aad Fiee % ey
Swad tube 3Ad Incpazt beve LKL "
GROTSAEY TASRS
CHiub s ) ighis @F .
stales Brichly 15 sev
LAEY f2¢e Reavs Bowss.
Bl Besds Frew the 5 see
f1esf 8 2 3§ Righ W ses
takis

B How sang (135N of stalts could A ctouman e lluh

aubiuly bolery becwbing Yeeafljesa® I £ 1 11 1)
3. Hew JoRg could x ricwmian Voo walnlag a3t 2 hrish.

pace befere tla dods ol (el i, WiPNEE
1. How asiy heavy bokes sould 8 crowman beep 1¥NIRg

From the Tiowt (o a (able befote e bewld have o

SUup aind roxi? i wiaa a BEOEW
. Pow bobg wonld 1t fake A <tevvan (0 GPRR 3 Niwple

Fohnd ¢ ouBimag ol Toew? L meiaads

Wow Wil E6nT Ldewce T Yone Bave in Vext Fetind.ee®

4 M 3 (} »
LT At Wit N £ o A laf Eettaln




FDC CREW-PECULIAR TASKS ON SAMPLE SYMPTOM COMPLEX
PAGE FROM QUESTIONNAIRE

CREW TASKS

How much longer do you think it would
take a crewman to do each task if he

The usual had these symptoms?
time for
TASKS each task Increase| Could not
is about: No increase in time do it
CREWMEMBER in time (sec) at all
FIRE DIRECTION QFFICER
Announce fire ovder 2 sec
Review calculations 5 sec
Announce fire mission 3 sec

HORIZONTAL CONTRQL OPERATOR

- Plot target location on 1
chart

Sec

- Orient deflection protractor 1 sec

Read range, deflection 3 sec
by protractor

COMPUTER

Calculate fuze setting,

deflection and quadrant 15 soe
clevatdion

Aunounce five commands 3 goe

ty guns
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TANK CREW-PECULIAR TASKS ON SAMPLE SYMPTOM COMPLEX
PAGE FROM QUESTIONNAIRE

CREW TASKS
How long do vou think it would
The usual take a ﬁrzwtﬁzneto doteacg task if he
time for a S€ symptoms:
TASKS i:°§b§2z§ Amount Could not

'{ No increase of time do it
CREWMEMBER in time (sec) at all
TANK COMMANDER
Issue fire command 1 sec
Range the target 5 sec
Depress and lay gun
for direction 3 sec
Issue subsequent ,
fire command 4 sec
GUNNER
Identify target 1 sae
Adnm and fire 6 sec
Apply Eire adjustment 7 see

and five

LOADER
Arm 1 sec
Load and arm 5 sec
DRIVER
Stop 4 sec

\

-
-

22 TR R

e
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TOW CREW-PECULIAR TASKS ON SAMPLE SYMPTOM COMPLEX
PAGE FROM QUESTIONNAIRE

CREW TASKS
How long do vou think it would
The usual take a ;::w?ZZS:o do ii;thaSk if he
time for symp S
TASKS each task
is about: No increase Amou?t Could.not
in time of time do it
CREWMEMBER (sec) at all
SQUAD LEADER
Designate azimuth and 4
sec
target
Comma?d.drlver to firing 2 sec
position
GUNNER
Set superelevation, erect,
slew 10° to designated 17 sec
azimuth
Acquire targets 1 sec
Adjust magnification,
’ . 4 sec
identify, and arm
Select target and fire 3 sec
DRIVER
From standstill, drive 20
forward 40 ft and stop sec
LOADER
Reload 60 sec
Rearrange ready rack 60 sec
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Appendix B

SYMPTOM DESCRIPTIONS

Appendix B includes a list of symptom categories and descriptions
in order of severity. These symptom sets were used to construct symptom
complex descriptions and theilr corresponding six-digit numbers.

The symptom categories and their descriptions were devised princi-
pally by George Anno of PSR, and other members of the IDP Core Group
(Table B.1). Six symptom categories are described in symptomatic termi-
nology. Each of these categories contains a list of five symptoms rang-
ing from the least severe (number 1) to the most severe (number 5).

Table B.2 lists the 30 symptom complexes used for all crews in order
of appearance on the questionnaire. Ten additional symptom complexes are
given at the end of the table. These symptom complexes were used on the

TOW questiomnaire, making a total of 40 sywptom complexes for thac'craw.
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Table B.1l. Symptoms in order of severity used on questionnaire.

Upper
1.
2'

Lower
1,
2.
3.
b

3.

gastrointestinal distress

No effect.

Upset stomach; clammy and sweaty; mouth waters and swallows
frequently.

Nauseated; considerable sweating; swallows frequently to avoid
vomiting.

Vomited once or twice; nauseated and may vomit again.

Vomited several times including the dry heaves; severely nauseated
and will soon vomit again.

gastrointestinal distress

No effect.

Feels uncomfortable urge to defecate.

Occasional diarrhea; recently defecated and may again.

Frequent diarrhea and cramps; defecated several times and will again
soon.

Uncontrollable diarrhea and painful cramps.

Fatigability/weakness

1.
2.
3.
4.

5.

liypot
R W
'2.\
3.
4.
B 5-

Infec
1.
9

-

. 3!'

No effect.

Somewhat tired with mild weakness,
Tired, with moderate weakness.
Very tired and weak.

Exhausted with alwost no- strength.
ension ' o
No effect.

Slightly light-headed.

~Uunsteady upon standing quickly.

Faints upon standing quickly.

In shock: breathes rapidly and shallowly. motianlcss. skin uold.: f:; <f5

¢claumy, and very pale.

tion aud bleading

No effeet, - .

Mild fever sud headache~-1ike stariing to cowme down with flu.

Joints ache, considerable. sweating; moduratu.tuvur~ duus not want'

to vati soves in wouth/thwoat.

Shakes and ehills and aches all over; difficuluy in shoppiub any
bleading,

Pelivious, ovexwhelming iﬂfLuthﬂS; cannot Sl0p any hle;din;.,,»

luss and cluulrolytu imbalance

No effoct.

Thirsty and has dyy wouth) weak and Faine, 4

Very dry mouth and throat, headache, npid hv1rtbcat and tay faiul‘
wvith woderate exertion,

Extremely dry wouth, threat, skie and very paiuful hdedLhu has
difficulty woving; shonn of breath, buruning skiu aud cycs.

Prosteatoe.
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Table B.2. List of symptom complexes used on questionnaires,

Symptom

Complex Description

411111 Vomited once or twice; nauseated and may vomit again.

515431 Vomited several times including the dry heaves; severely nause-

ated and will soon vomit again; exhausted with almost no
strength; faints upon standing quickly; joints ache, consider-
~able sweating; wmoderate fever; does not want to eat; sores in
mouth/throat.

114111 Very tired and weak.

513311 Vomited several times including the dry heaves; severely nause-
ated and will soon vomit again; exhausted with almost no
strength; unsteady upon standing quickly.

213111 Upset stomach; clammy and sweaty; mouth waters and swallows
frequently; tired, with moderate weakness; strength somewhat
reduced,

413111 Vomits once or twice; (up to 4 episodes); nauseated and may
vomit again. Tired, with moderate weakness,

311111 Nauseated; considerable sweating; swallows frequently to avoid
vomiting. :

313111 °  Nauseated; congiderable sweating; swallows frequuntly to avoid i
. vomiting; tired, with moderate weakuess,

515223 © Vomited several times iacluding the dry heaves; sevevely nause-
o ‘ated and will seoon vomit againg exhausted with almost no :
©streugthiy slightly light-headed;: wild fever and headache--like
- gtarging to come down with flu; very dry wouth and throat, B
headache; rapid heartbeat and may faint with woderate oxextiom.

416112 Vomiced onee or twice) nauvscated and may vomit againg very
tired and weak;y thirsty awd has dey wouthy weak awd faiue,

- 535111 Vomited several times includiung the dry heaves; severely nauses
ated and will sovon vomic agndn; vecasional diavrhea, recently
dofecated and may againg exbaustoed with alwost wo strength.

112111 Somewiat tived with wild weakeess.

514111 Vomited sSeveral times ineluding the dry heaves; soverely wause-
ated and will sovn vomit againg very tived awd weak.

313112 Nauscated; considerable sweating; swallows fregquently to avold
- vomitiog; tived, with medexate weakness; Lh;xscy amd has dey
mouthy weak and faiak,

315143 Nauscated; eonsiderable sweating; swallows frequently to aveldd
vomiting: exbauosted with almost wo strengih; very dry south
awd throat, headache; rapid heartbeat and way faint with woder-
ate exertion.
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Table B.2. Continued.

Symptom

Complex Description

513111 Vomited several times including the dry heaves; severely nause~
ated and will soon vomit again; tired, with moderate weakness.

123111 Feels uncomfortable urge to defecate; tired, with moderate
weakness.

334231 Nauseated; considerable sweating; swallows frequently to avoid
vomiting; occasional diarrhea and cramps, defecated several
times and will again soon; very tired and weak; slightly light-

_headed; joints ache, considerable sweating; moderate fever;
does not want to eat; sores inm mouth/throat.

113111 Tired, with moderate weakness.

521111  Vomits several times including the dry heaves; severely nause-
ated and will soon vomit again; feels uncenfortable urge to
defecate.

113121 Tired, with moderate weakness; wmild fever and headache=--1ike
starting to come down with flu.

211111 Upset stomach; clammy and sweaty. mouth waters and swallows

: frequently.

224111 Upset stomaehi clammy and sweaty; mouth waters and~swallows
frequently; feels uncomfurtable urge to dciecata. Vety tired A

_ -+ and weak.,

415314 Vomited once oy twice; nauseatod and may vemit againj exhausted

- with alwost no strength; unsteady upon standing quiekly; exe
- tremely dvy wmouth, throat, skin and very painful headache; has
o difficuluy moving: short of broathy burning skin and eyes.
312111 - Nauseated; considerable sweating, swallows iraquently to avoid,l
7 vamiting] somowiat tived with wmild woakoess, :
1314112 Nauscated; considerable sweating; swallows frequeantly te aveid
' vomiting; vory tirved aud wesk; thirsty and has drvy wmouth; weak
aud faint, o S R
314113 WNausecated; considerable sweatdng: swallows frogquently to avoid
- vomiting; very tirved aad weak; very dey aouth and throat,
“headache; rapid heartbeat and may Faint with wodevrate exertion.
C 412111 Vomited once or twice; nauscated and may vom;t again; sowewhat
: tired with mild weakness.
414111 Vemited vuce or twice; nauseated and may vomit againg very
_ tirved aud weak.
525111 - Vumited seveval times dacluding the dey heaves; scverely nause-

ated and will soon vomit agade; feels wicomfortable urge to
defeente; exhausted with almost no streagth.
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Table B.2. Continued.

Syraptom

Complex Description

111121 Mild fever and headache-—iike starting to come down with the
flu.

112121 Somewhat tired with mild weakness; mild fever and headache--
like starting to come down with flu.

212111 Upset stomach; clammy and sweaty; mouth waters and swallows
frequently; somewhat tired with mild weakness.

112131 Somewhat tired with mild weakness; joints ache, considerable
sweating; moderate fever, does not want to eat; sores in mouth/
throat.

111131 Joints ache, considerable sweating; moderate fever; does not
want to eat; sores in mouth/threat.

113131 Tired, with moderate weakness; joints ache; considerable sweat-

~ ing; wodexate fever; does noi want to cat; sores im mouth and
throat, ;

214112 Upset stomaeh; clammy and sweaty; wouth waters and swallows
frequently; very Lircd and weak; Lhirsty and hab dry mouth,

“weak and faiut. _ .

- 314111 Nauseated; considerable swcatiug; bHﬂllOWu frequently to avoid _

. © vemiting; very tived and weak. ,

214113 Upsct stomach; elamny and sweaty; mouth waters and swallﬁus
. frequently; very tived and woaks very dey mouth and throat; o
~hieadache; vapid heartbeat and way falat with woderate exertion. -

114112

Tived and weaky thivsty and has dey mouth; wisk and faint.
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Appendix C

- RESULTS OF FOLLOW-UP QUESTIONNAIRE

The tables in this appendix summarize the results of the question-
naire that was administered a second time at the four sites. All respon-
dents had completed the survey questionnaire before taking the revisit
gquestionnaire. The number of respondents in each of the four crews

who received revisit questionnaires was as follows:

Artillery gunl seveenacass O
FDC --tn-“‘o-o-'yun:lto‘.‘ 10
Ta“k *sesetIARCIELRNEDRTEA S 27

TQW .00-;.-;,.---20000;.- 40
y -

All data were collected in a group admxnistration sxmilar to prouedures
for the original questionnaires, oo

- Table C.1 shows the percentage of vesponses in cach of th& Tour gruups_'

for questions rugardina liow symptom descriptious were interpreted by

respondents,  The crews were genarally consistent in their intevpretation- -

of these questions, as can be seen by lookiung at the given putucntages.  “
-Respondents were alsoe asked vo identify symptoms Lhat would have a -
negligible ov serious offect on specific military and- uonmilitary tasks
. by marking each task with an %" (serious) or oM. (negiigible),
Tables L.. through C.5 pregsent the percent of rnspandeﬂts in each .
erow who bolicved that specific military tasks would be seriously de-
graded by the symptoms listed. fTables €.6 through C.Y show the poreont
of respodents who belioved Lhat syapton effeets would ba nggligible
- on performance of the tasks. o
On these tables the diffevent tasks are showa as raw enteies at cach
symptom complex. The tasks veferenced by the vable for questionnaives 1,
2, and 3 are the sawme as ou the survey questionnaire {sca Table 6, p. G0).
For quustionnaire 4 the tasks usud on the servey were broken down into
18 smaller units, us follows:
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1. Designate azimuth,
2. Designate target.
3. Command driver to firing position.
4. Set superelevation.
5. Erect.
6. Skew 10 deg to designated target. ;
7. Acquire targets. o
- 8. Adjust magnification.
9. Identify.

10. Arm.
~1l. Select target.
12. Fire. ‘

13, Track target.

14, Start from standstill.

15, Drive forward 40 m.

16. Stop. '

17. Reload.

18, Rearrange ready vack.
-Tables C.10 and €,11 show the pereentége_éﬁ-ggépanéahts aéross'ﬁhetz
_artillery gun, FUC, and tank erews who estinutod tﬁ;gaperformagcc:gi the

- six ordinary tasks would be- seriously or wegligibly affected.” Respondents

- frow the TOW crew wore not asked to vate these tasks., The six tasks, - .
. shown sequentially acxoss cuch vow, were the same as on the oviginal =~ -
S sutvey. o ' B ' B S
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Table C.l1. Results of responses to revisit questionnaire
~ for four crews.

N

iy {esiies tilae
o —————————__ o o ——

Crew Responses (%)
. Artil-
lery
Questions on Symptom Descriptions Gun  FDC Tank TOW
WO VE $ALD: DID TEA? MEAM TO TOU: (Check osa)
Yomited oace or twicei ANSes= Vomiting vecurTed during the cask 0.0 3.3 nNsg 2.8
ted sed wy venic sgala Temitad defere md afcar bug sac
dutisg the tesh 0.0 662 2.2 NS
::mu savaral cimaa, tae Touatting ceeurtad <u3trg tos CAAM 66.7 55.6 76,0 475
aing the AT st Vealted bafare ami afcas, ek sac
’ “V'!Lt lilh‘“ B Nhl e " NI we o s
Occaztvaal diarvban, recatily | Defecating dering ehe taak 6.7 2.2 6.0 0.5
e duriag cee task B M8 &0 9.5
il v vy 2ad Batecsted 00 00 W7 Al
: - Bk avnips 8.7 %0 1.5 588
i L0 B N T XTI L I
" Babive aad afta, Wk wet Guriey C
U taahi N . :
ISR I . X N [ XN N
- . J 08 o na3 s
. 180 M Ne NG
| Bty (a eevelsy ooy B I R TR R K-
Seeilig WM nNd 380
lAGJ' W@ QK
Teew't vkt 0 aet ke ¥ #ERCEF aleh @ronma na ens
T Cabe"C waliod B R By B
| astesty wim aniisg aichly | teakace st ey Y PR PR
R Lasdece Lie WEC Nestselr e L
1§ty cmmmaiact bte matasdy WY e B2 R
) Y‘l m “' wae whitpady O.G [P N PN
| falsts when scasdidg wickly | tasdars tatse OO weee ML MG
- . asdata da mae talxe 2@ s N N2
- . L. y ‘w;@ dbwn i‘ag tis«
Yaik cemusdira Tatar o
Teak conmsnidets 34 we falat 28 wess  ME 8.0
ook aad Ceint Taate _ %Y ed e s
: TF savalul, fin heet frem falatiag 2.3 M 88 e
| eevas tiuer &3 R 14 €.1
. aly lesdats fatat Arr e TR 9.7
war faket with ebiset i.t.hu ) . 31 me o L nr.e
whastion ' 17 carafal. com dves frem fatatsap ' 1 P MM 0 hng
Jeepn't Yabit i LLIC AR L LI NI
- H A N cens fa a0t
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Table €.1. Coatinued.

Crew Responses (%)

Chredl-

_ lery ) S
J D ipti Gun-  PpC Tank TOW
Questions on Symptom Descriptiens bC. Te :
Feadache V Affects siming smd tvackisg catgats 3.3 %0 ghae o ek
adfeces culcelactay - ¢.2 6.2 R A
Affacta attomcion sad cﬂuu-tstiu 86,7 LG 66,7 gl
Afleres tuuulmou 6.2 7.3 &g 1.8
hu-'e mtger PRV L WaE s
Very patatul basdaide Affects otaing wnd :n:uu TATERLR 0.0 0.0 887 50,0
“affecta caliuiating 2.0 &7 &L W
_Affecte arcantion sed comceastattewl ‘86,7 88.9 9.9 &7.5 >
Atfecre uuuuh‘u! . .2 6. s 3.0
7&"‘ & uxsu 4.0 1. X} 5.1
Jatake achd [ At faste mM ] l o 86,7 & @9 we
- Alferes wdly Chine whi ave te wewd | Ny 0.0 R S
Atbvad & lat "
aft [T . .
Afuare sily thise ot b Uy BRI X
Drewa's mprer T 0.0 da 7.4 0.0
- Aahia A o [t ety 11 oo was ome oas
‘ Abus miy "‘"“'» v - 1w ma o re we
alteita bal usn -u hn-n u -
o o Al bl o0 wr o one w00
Mewli i X I I X S, X
Bhe dibticaliy woviig B T ) — 1 8L %.4 MO 0.0
T aJteisn saly Mu&mum
st & Lt e WA s 5.0
ety e - """' o 0. WA 09 s
Tosmn't dmiies 5 6 RA2 T .0
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Appendix D

TASK ANALYSES RESULIS

Appendix D summarizes the results of analyses of individual mili-
tary tasks used to compute the measures of crew positions in each crew.
The data include (1) the percent of respondents who rated'task perform=
ance in the no effect and cannot do categories, and (2) the mean
expected percent of normal task performance for each of the four crews.
The order of tasks is the same as was listed on the questiomnaire.

Two sets of summary results are presented. The first set, Tables
D.1 through D.8, contains the measures listed above unadjusted by the-
control complex symptom 112111, The second set, Tables D.9 through
D.16, contains mean task performance percentages normalized for each
.-respondent by dividing ratings for symptom complex 112111 by their
respective ratings. : s o - :
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Appendix E

ANALYSIS OF CONFIDENCE RATINGS

The results of two analyses performed on the confidence ratings are
summarized. The respondents were asked to estimate how confident they
were of their judgments on a scale of 1 to 5 (1 = not at all and 5 = cer-
tain), after they completed ratings at each symptom level. Therefore,
there was a confidence rating supplied by respondents for each symptom
set.

First, differences in the distributions of confidence ratings were
compared across crews, in terms of the frequency of rxesponses in each
of the five categories. Table E,l shows the median response across
crews and the percent of vesponses in each confidence level for each
crew. Approximately 1.2 percent of the responses were missing across
the four crews, leaving a total of 3820 confidence ratings. Most ve- '
spondents rated their confidence as a lot (category 4) or some (cate~
gory 3), across symptoms. Only 4.4 percent of the responses fell into
the lower two levels, suggesting respondents were, on phe whole, cou-
fident of their rativgs, ' - -

There were no outstanding differences among the-fourferews with re-
~ speet to the distribution across the classes and only minor differences in_ 

 the median. This eguivalence between crews was. surprising because éi the

Table E.1.  Distribution of rvespenses to confidenee levels
: ' -1 through 5 across 30 symptom sets for four -

erews.
Confidonee Level (3)
o — ‘ — - ‘Median
Crow 1 2 k] 4 5 ¢4
Aveillery gun 0.2 3.0 4&3.4 404 131 3.50
¥ie 0.5 &.4& 37.4 49,0 8.7 3.606
Tank 0.5 4.2 4.6 41.4  41.% 3.61
1ol 1.7 2.3 36,6 500 9.4 3.69
1.0

All ¢rews combinod 0.8 3.6 39.1  45.5 1 '3.65
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differences between the artillery groups, on the one hand, and the tank
and TOW groups on the other hand, in pay grade, experience, and super-
vision. This lack of substantive differences between the crews suggests.
that these demographic characteristics were uncorrelated with the ratings.
The second analysis compared the distribution of confidence levels
between symptom sets, in order to examine whether the severity of symp-

- toms would affect the confidénce ratings. Table E.2 shows the median
response and distribution of responses across the five categories at each
symptom level. The symptom sets are ordered in terms of the rank order
of severity across the four crews. Combined crew responses are showm
and it was found that analysis of the separate crews did not reveal note-
worthy differences among the crews. The symptom sets generally did not
differ substantially in the distributions across confidence levels. Most
responses were made at confidence levels of_3 and 4, and responses in the
two lowest confidence level categovies were relatively ianfrequeat. Fur-
therwore, the range of confidence level wmedians, betwecen a low of 3.46
‘percent for symptom set 313112 and a high of 3,85 percent for sywptom
set 112111, indicated that there was not much diversity across the :

 sympt0hsq ' ' ‘ - A

 There appeared to be a moderate trend to be wove confident at the
ends of the severity concinuum.’ The wedian for che five wmildest sywptoms -
was 3.76 pereent; fox the middle five sfmptoms, 3.63 pércené;.and'fot'

- the five sevarast'sympﬁums,‘3.70 peveent. Perusal of the distribution
for tho symptoms involvod suggested that responses tor mildey symptoms

wore somewhat wore frequently grouped at che upper end of the scale, 'Aé
the severe levels theve appeared to be a tewdency to use both ends of

the seale,  Howevey, these tendencies ave small compared with the sub-
stantisl agreement in the distribution. | |
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Table E.2. Distribution of responses to confidence levels
1 through 5 as function of perceived severity
of symptom sets across crews.

Confidence Level (%)

Symptom Median
Complexa 1 2 3 4 5 ¥3)
112111 0.8 3.2 24,2 57.3 14.5 3.88
113111 0 2.3 32.0 51.6 1l4.1 3.80
311111 0 3.9  41.1 45.0 10,1 3.61
211111 0 1.6 34.9 49.6 14.0 3.77
113121 0 1.6 37.8 50.4 10.2 3.71
213111 0 1.6 44.9 4401 8.7 3.58
313111 0.8 3.2 44.4 42,1 9.5 3.54
412111 0 4.0  38.9 46.0 11.1 3.65
123111 0 - 3.9 41.9 44,2 101 - 3.60
411111 0 1.6 39.5 51.2 7.8 3.67
312111 0 3.9 43,3  43.3 9.4 3.56
413111 0.8 4.8 43,7 44.4 6.3 3.52
114111 0 4.0 37,3 351.6 7.1 3.67
521111 0 2.3 42,4 42.4 9.3 3.03
513111 0.8 3.9 40.6 46,9 7.8 3.60
414111 - 0 3,9 37.8 48,0 10,2 3,67
224111 0 4,7 43,0 44,5 - 2.8 3.55
313112 0.8 2,3 45,8 38.0 10.1 3,46
514111 3.6 3.1 39.4 4&8.8 0 7.1 3.62
BECIUY R 1.6 0 3.1 42,5 4401 8.7 3.56
314112 - 0.8 4.8 45,2  36.9 10.3 J.48
515311 1,6 3.9  39.8 43,5 9.4 - 3.6
314113 1.6 3.0 40,9 41,7 118 3.61
5511 1.6 4.0 37.3 42,1 15.1 3,67
315113 2,4 5.6 35,7 4620 143 3.6
331231 2.3 5.8 3.4 45.3 125 3.67
535111 0.8 3.1 38.8 442 13,2 3.67
515223 1.6 3.1 33,6 445 172 .76
5156411 2.4 2.4 36.5 43,7 15.1 3.70
415314 1.6 4.7 31.3  43.8 8.8 3.78

All syaptom , : : -
compleses combined 0.8 3.6 39.1  45.5 11,0 3.65

— it .
In order of scverity, begimuing with control symptos
cuomplex (normal).
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